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^fTSfCT? *TT^t 

■m\ ^ ^mt fa c«t? ^ c*i, * 1^ 

fsni*f fa®r ^fiji^'irw; '5[v5o ,p ra ^nfsr fa*TR; 

2ft<^jH fa^ <H*ii5i *nfa c«f^; ^ fa ^Ht f^p^r^r ^ ? 

-^siM-f^siH § 'So 


’ir*rc s ra *fr®t 

3pt 'SfJH Sulfa'S 'ST5^r i TlOT?[ fat*N fij'oM 'ol^*jfTo 

('BTSim-i (iJ»br8) % C^stwj) I 


r t> » o l O ' ■* * S'® 

(1° : 1) V C*»l <Jj >• 



faWRI *tn5t (ffc<£R4 

C^rsnw? l ^] < 1'ST'gS fa®lw Pl l '?“fa •SK.flC^ I^Pb'S 

i - 8e * 8 


■pT5PT?f MMT 

R<ia<p '5T^ - fa'iR'i), •W’ft 

(5WW-« (ifcbrfc), < 5 > <f8-'0? (TTfafFU) I 
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'Q c®rm< 


j. 'Srr^ra ^rrft, iot ft (<pf%? ? t^T) 

4 r. ’■rap'ra ft (uw), ft ft (vjRtvSra). 

<MT?RJR l 

O. ■sra^si 'StH'jj*! ^ipi^ C5tgft, ^ 4R ft (TTR^T) i 

8. RiT^r tilR. 4. ^ vipf ft (<K>ft<ff\»|) 

4R. CWCTft RR, 4R ft (UWT), 4V. 4 I 
n5j. 4R. ^TMt?r RR, 4R 4R ft ft ft (i^ft-KHl) 

<\. (R1 -H<M<! RRR, 4R 4R ft (1>W), ft, ft 5 ! («WFT^) I 

v. 'Bis crrttr '^urnsi, ifraftft'JiR (<>Pi<>mi) ftftft (»wr), 

ft.*im ^ i 

J». Rt'Q'TRT (RTS <p|f»i«i, 4 (BW) l 



5. vBts c’tmft cRtrmm 

«mH Rlft*i 'STt'S^R 


O. WRR 

8. «MM 'oj|<p^ol<? crIwi 

(2. «HR *fft 

'b. 'offtlJM 


^T*UkRS 4, vflkp. 4R. WTH 
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‘flSc.'O'H RURlFr 1 ') < Tf^5 


fRSaR Rfaj^ 



r^ rtc® <rr 


rfr 4R# fkxm'v RT Hrs (WHI af11 ^rR RR% 
R^s^lWtR RR 5 *! ■pff^pflns c.R>ifl$ ^ ft^-ftc^HI* 'R'3'sf'6» I 

R^OstR, CR>M *[R RRR RTRIR'foTR SsR ^ 5 f#I RHt¥ 'SflR-R^TSinRR 
^tf% #t WI ®FRT® TSI^R 4T>lt Tt«TfRRS I ’SftRRt $1%RCRJ$ 

*f®T^U® SfRR RkRfe R! fR®R 'Q 


R^RR I ^5fPRl ’®R«? RSRf| CR, ^IRRM RRR RTRT fRBaR 



'Q 



CRRtR'® ^l<H M'bC'-s ^iwl) Vi|th< 'R'Hjr 'SfRT$ RR 


■ p rf^2l fRRR RRRH RSRTR $RR R^RS -©rs^ 

X5 nRN R>Rcr I ^ RtRJR^ 'SfttR RtRl ®R*5 R^tRs RCb^oH I 


^MN sjc^oj^ 

^srtitRR Rf% i 



^RR% <P<5| R, ^tR 'Q i^5 RRt^ 


^»R 3RRR R^'TR RRR'tT2f>TC> ®HR> RlRRSilH>R Rt% 


•4* c 1jlc c t RTwSfRRS'otR afOHR <“ac,^ RR I 4 RRRR RIRR'IT^RS ^RJRR 
'SfRJRRRS'fftR ’fw ^ll<glRH ^jftR fRRTR^ 'Q R^tRRwRI RMR^ i£tR>T>t 
RRIRR ^RRRi Rt'S R5RT R«R RR I 

4 RRR ifRcft fRR^ ^RRttRR R» l v5 O'® "1 *i RlvRTWt-^R RRRcft 
RsTR , 'o(H-'$<i'a(k»i fWR’ (Scientific Indications in the 
Holy Quran) *ttRR <£[R^I fiRff 5R e t RR] RR l sfRgfD RRtR R*t 
■RRR^R 2|f«r«R»n R^5 igjf^s RiRT® R’RR RR RTRt RRR 

RR RRiJR RSR 4l«tlu(.<p RRlHiR %RS fR£R RR I ^TRR RSKSIR 
R'RR'Rt Hr aft^R «|RR t°R#t RIRR't Rt RftR SR#t^ RR l 
R#^*R 4 RRR R%SR*ftR RRRJ $«RtR RJ^5 C^RR Htfs 

< 1TRfR | RHi'S’H WRR <>lc«jU RfR^^ ^Rl %«^5R RtH RSRR RT I 

^5R ^RRtfR^ R>!$wki* i£)t ^RffijR 'Q RRR^RRS SRR»Rtf& 
RRRt RRflR CRRS iRgftR RR RTR | 
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[ 1 


anjfi* 'SfTftn <3 ^ «Ms?n *wc* <3 ^JW 

ytf^ft <k<C^ i 4 c«RFI*fcB^ ^ffftfsRs <p|Sco-H €RPT“Rf 

wi ^rrc^r i «^h jrt* 

fac-ft^ >TR *1 ^fihl <3 $c*r*!j ;> t~ l 'fc<£ fwt 

4 fiRsT*RI «riffl> *Tt<fa RC<? I 

^JW?> M%ft? C5jf>c^ ^fS* ^K«Tt ^v^®! SR^Pf ScHrll^t OT 
'Q ^KflWR ftsffi I v£) tRFR sSf^ «i^h ^ ^R’S? •R l 

^ 'Si^m4 5 t c f 'SpjRPi <ptffS <3 Tf^i <p<7t<i ^FRJ CFtl ^MtSH I 

4$ ^CTC*t 'arRTTO TRTSI^RJ *lfro*WCT *RFJR ^fHlt W 

t 

^ *1X1*1^ i£W. viR. oiM^ <J^!'f I 

*tfe*RR f^s^ICHl ^vd\90\o| <S?Hl'? ^“tf^STH 'adgl^i fa«>L> ftf^ 

^^<3 v&H ^f5<1 ffarffa W5U *RR C^tf^N 5 

*tH *MC*H I 

wrat *n*n <pfa, 'sra sp^t^rr rh?ti ^t^tksr ‘jlik^R 

C*fc$ ^RIOR f<3 ^RJt^oTR «|^H ?i^r 

*piPi*i Sul*. 'Q ’SfR^Tfe? C*RR Polish $*i«ilfw <p|S«>*H 

^lv®llc v T“l- | iR >ofa^R£’ S^®1 <P3c< i 

3ct>^i ^*i i 


4. cw5. <ipl Hro*pi ^rprc 

t^nfiRs <p|SwH*i ^T°vW 
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c?tf% ^«Tf t’wififa wfcc^-rc ^rrnwr-'W *nvst 

^l^TT ^J^PRt l ^ ^ft> sfflPfa ^g?H? *RI ^5iPrc*i *TC*tf 

vfj^ st^tu C*ffi ^C?I ^Tfn I f^lhl 

smf»T® ^ry | 1^it?J ^TCSRM'Q ^lerlW C*!^ I 

' 3 TT^5T 'SrRTRt ^ ^K=TI \bWfti ^pTC^f? ^JI*R* Rft 'S dII^tM 
CSff^v© ^plSocHH' ^WTOTn-dW 'SI^W <3 C^ 5 

^WWsWM ^T? SotI*T '5j^ c t 4<JI ^ I 
sf^fD R'^q'ofw CFBIH ^1^^! wW <3pf5 <>f<ifH l ^aH 9 ft3<3 

©tW< 5 •i'sicn C^R ^£*1 ^TRTUR '^R'S 

^ i ^R<n •Bwff *waw ^r *ra*i!«ra ^ c^f i 


^f5<j ^t>®n 2(^ic“i^ ^rcn ^srrsrm ^fc<^^, 

<3 ^pR^Frt? *ltW «rf^\5 R^f*T§ *n«u* fvo^vo 


<3 



v33lc*l* Flff <3 fa<3>lc*t ^ £RJR ' s TtfTR. 



C"W ^hw vih^n 

<3 f^5l*t 
$?i«ilft<p vlSwi*i ^K®ilc*?“f 
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^ RR-tof*Rt £t^i RR-toRRt RRtf 
>lH^e?|f«^ ^SfCR »£R^ RRR #RHR RRR RS'stwfR^lt 4? ^n'3M>l'5'3> I 

toR (7R^$ 4R>T>t w^f tjr% ^«*tR®t ^11 iiH<je?|f^U 

RtRR ^m-ij^?i rc£, Trsttosnst ^fct s5srr*rt rri rr cr, 
RR-fRR*Rt fo'SatfRR 5 tomtit® *3 RfiRRi rcr i fRRCRR I 45 , <Rt cr, 

*tf?ra '*l'®j'3 ITR^RRR'StCR^ ^st <KRC^ I ClfiR CRlt? 'RRI'® 

RsRjtr rcrj stir R'aaH 'Q sr^% Irrcr Rwfirs i 

^RTR ®l|*4Ri4 vSftfjf C4R RyflaH ‘£f^ rr; 4lO&T$, fR'SKRR RRH 

m rcri r^IrB ‘ s TT<3'?rr rtcr-^rr ^rr*n RRt crc® *m Rt i ^'3, 

R&Rt « R^ih^ to vm ic.<=iib*=(i <j ctoi to* ’©tot 

rcrc^ I <£0 ^RSitto ^appjjp^ TJR Sjf^'RRT ^ rcr cR*t to* 

RT>Rt Rt R©J R^fCR* ^f*©Rff r^rj aRR 4CR RtC© RtCR 5 ^l© RstffcR 

rrrsjr r^rcr rIrwr i ^rritcrr ^rR rwrj crr ^frR ftRS 

i^ito Rrcr rtnr rri rcr i 4Rn>t ^3 fRR?n>t ^ rrr 

^us rtcr i o s io>i «initc® tto cr, «pff® to 
R€R©ttR to 'Q RCRRRRtft ■srrat rtr ^cr s “c^ ^Ricra ar©! 4 

■JTC^I CRRR fR 5 ^ ^fs[ RSfRRt RR Rt^! ....” CR>R ^*ft ^ ^1 

CR CRtRRt, af^©RCR>, <£$> iiT^SR ©t^R* a|f©c<H R«al^<1 

•RRfitRR CRlf*l4 tottRR fRRRR$ to RRRR CR, ^ R$jRc*R 

RjRgtRRt RCRC!?, RtC© RfRtCRR ^fi RRt Sf&«, RR I afR o 

(Rs|f& af^TCM -sjracfe. I 4 <> fRS RK3 (to '1CT0 ’t^ c fl 7 P p f^ 

^C?JC5 I >3 #tofC^l ^R^'O^eTR^ ^ <> RRTf^®1 #t 

v»t ^mt WtRf RTI ^R*fj, ttsr^ C’HT C^, 4 R3R 

RT*^ ^ft CW Rc^C5, I ^TSRI rR 

Rt'S ^ntR C^R totR aJ^nf^R #RWE^a RR'Sf , ®^'3 4f& RTC® f^C4 

RiRst® *ncsr cRtos ^tiriwr riru® ^cr i c^rri, 

Rt Sc m Us\ vot aTff^R arf%CRf*tRS ®TRRlRJ fRR§ 4RC® ^HCR I 
4®TCR CRRI RW CR, 2|R>CR*1 Rt Rt^Rt^R fR®TCRR RfR^ 1^f% 
' fR^ l CHR ^ CRR'ft/R^RT RT§fa RTTR Rt CR, C4R fR 5 ^ mRt/^R’ 


www.waytojannah.com 





































[ aRai I 


3j1t a*at i wta fa^a faajta ^ afta* 

^*ttw?[ *a*ircaa 1ac4*t i *<? s * ^nnw aai 
^cac* $ 4 , R>P$ cat a^t fafa aafa^> «>mc**i 4a$. faara 

a>cai^a ^a* ^atw r aia-^taataj ^fgiK^r 4at, 

a$a aajaaa ^R*ffaw ^ 5^5 a 1 *^ c#g^t (7i w^ $aafti a>sc<w 

ca, faajta <3 >i^f^ a^Rfo faaatSfMi a^ ^ ^ftaa^wa ^%c^ sR^fa 
m$ a^ i ar^a ^^iiw ca, ^wta->aii^fofit-i%, ^i caw 

a*^f fe-j wtaai<i *jf4fta ^fo<4 wai 4at ^hihj afaca*t asaere 
faacaa aRa aiPrca ww ata^ at i vg^Bt fafSfg ciR^liiww furore 

^Sftaia Rfo^J ^5T3f at ^\*f f%*J %*} <K*i atW I Sfec'lfl 

WC4, 4aa aafe at ^jam> *p)c^Hlfi> SR*J| atat ^' 5 t=rf% <P5Jl <71W 

*fRa I fsrfacaa *iaR>t WR fo^w ca)*Ht4a spftasaj'sl aR 

a*ta i aawrt, ^f5a alPfo aatafaaRRta ^^^^4 faa i 



aww tt^ vS-Staa^iw ^Ja^aw ^a^srRaa ’©faam 
^Raa4& ^oa^^fta 3ra ai<3ai am ^ ^ ^aratw atw ar® ^aca 
^rwta (at ^jf&w atw) ^at vsrarSaiat a^ caw aRa ^a aat 

i ^jat ^-^’fa^p-4 ^a <sa caw aRa aRa ana f 5 !* 
#©Ra caro aHw afaa^ aa ^©ia Sc$a atac^ i 4 aa»«i aRaa 
asat ^Rj-^a^rRa aat acaw sa a^w (fst^R arra) aaa 
fa^Raa ^staat acSfa i a5aRC4», fa^rcaa ^<pfD >ii^I^?<r> 


atat at ca4ta aw faa® opa^*t a^ca ac^s Sci><.^ i ^'SRa, a^® ^ 
^iaw amta a^o a5ai ca, afaa ^a^rca araa ofcaa aRa aRa 

^fam faaaf^ , aiaj ^psff^ ^nfa^s ^cac^ i at^aw vtia ^ 

4 a a*aw a#a^Ra f^i amw awc^a caa at^a 

a^ca awa amw aRa 4a^ ^tawa a^aj ScaiiM a»ac^> aRa i ^naia, 

faaaas 





^a^ y 8 a arata 4 <m5i ^rtf^^WRa 
at^aw aa^a fa^r^s fw fa^H ^aiawa f^w 

^iwh ®rWi?i 4a® ca*5 aw 'Q wia af§ a Tv R^ fwi amw 

aw ^ncaaa ^ca i anwf5,4 aa^a ^a^ifaa 5 aSaw 
alpaca 4 ataat aa4a aRa ca, a^c^ja ^aa% ^a a^R^ 
^rfa^ ^aafaia aRa afa^sRa ^ i ^naat aR^ aw arf^, 

'St ^rtfiT^a^ 4^ fifaaa ^la^fb^* at ftw*fa i fa^sta at^aw 4^ 

ataiai a^a i 4 *t 43 at aat acaw, an caw 4t>t 
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[ ] 


3'3?f C3, <3 3 ^ <pi?F5i <rorc^ C3ftc3> ^ 'ai i 4»<c <=t 

^sfi^ fasry 4 <pi>i «%n 3^ 43?. $ «j 3 R 3 ^tl ^3313 

3^|f33> 3Tft3H <K3(.^ wt 3 h^«r $33 I 


<3 fwsapn^t '3|e?C3>3 W c l-'-s3 s ‘tkw<J TIR 3H5 cartel «i s c^ 

(t?3t f33E3 sifa<p|gi^ ^rterr^) c«fl3> $331013 c*t? vsrnrns w 
>5r®r3 < p'bi 'AiRh ^-'o'fhn“ i *t ®rf*f1%«, 

vgsfR['i<f 1 '0| , (.3 3t35 43° f^SR 'S £fT[%U5 f^ff%c?7 3T3R^ ? 3'g'5 4fi> 

<83^ 5 j< tit 333^3 3Tt3 wtrr 3rh 

£jt3f$R i 43 %^53 4 ^I'ajfDn 3E3J ftft\a «l|<p(.'a ‘ s TTC?t C3, 3t38 >31331 


^FSR C®5Tf'3Tm5 <TC3 3#, ^NIR? 3t3J v5|Wt<>$ MR? 'afotR 43 
^sf ^3ft>® ^ff? 3t I «dgl^. ftrc®f$ <31331 3>C3 £!r <3, 3f34 ^3 «iH 
“vaTR<$ ®RJ 3t3l fs<3T%f l” ftTSflR? ’3RIRJ W* ®W« ^ WS 
(Tj 5 ^sTft 37f^ , t c t^ 'ST? 3RF5 *flt33 I 

trRrapR, < ’rf?4 f?^riR ftptr? «ifa<PK*t 2fiffc><> 

*pR^ o arjf^o arf%?; c? 3H3R 4re f^sroi? ^ R$ 

CT i -^sf ^t *5aR ^RJ C^IH’alC? Rc'lft'S 3! vsl R'salti^ ■sf'ofa I 

tRTtw? sf«m ^tn ^rr^r '3jFf-^?®rm <33^ ®sR ^sfn? c^ti- 
5fT« ^03 I ®W ^T?T <ffr* 3ic<5 <W ^Rf? 5 *.« f^5R 

1 ???^^ «131 3 3ft'0'» l t 35 ^3JTR <>3W>3 I ®33R33flR3 3513131 
^>t<riv[ | ^ g , | ■ij.iivo l >3 5TJTR «llc« ’I 1 * 3 ^Cflftc.'l'l 33131 «131 ^l®il? 3^3 

3C3 f3*IH 3l^jl'S0 *tPR 3»ttH I 4^ C*ft33 <> H1<l'S'ft>l(.‘n 3£3 3t? C3*1 

^C3^f& 333^*1 I TUCSt? 5 , 3«J'®I C3 C?s C3 f*TO °1I' 4> ^31 3T5 

'S t^tl , R3T3 e f«R3 431 f3C*13'»!C? f?®R « ^3^ 3T33 

3R3 3R3t Wl 35 ?Vo ^C3 I 3^5 3f?T5IlR3 Pu.H*t ^pspuft f3W3 ^3113) 
3Rf335 35^x55,33Vst3 3^ 3T33 «tRtf'll ^ I C33TR f3^R 
3(131^331^ f*W C33 '#»1C3 33®? 333 431 4^ f*W 

SH31®R ^33 W3J 53J *8 2)f4*3l 3 i IC.'S? ^Tf^ftr® 33>3 ^13, C^®3^ 

33 3rRfR3i^s f»p^i C3^ 33R \ ir m.<l3 31 3JT5T? 'S|l 3l(.n^.3‘ SF I 

3531^5 3T3R 3TC® #3R3 JJflJC?!? 8 ^^tTIlffi^l? >[33ft^^(.3 

3^33*13&1RI 313 I 

33CSt$, # 3CH3 ^rl5f335 ^t351 e f C3C^ ^31 3 <r U.'» C31R f?^R 'S 

*53 ^3^ a l ^ l 'SiH I fWT3 3^3^ , ®F 3H 333; C’ft ^T3T3 
3T33K33 ■3J3TR313 C33 I ?sf 3I^3C35 ^IT^R ®?HI3 ^^*>3 « 3^1 
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[ CSK ] 

to «pfl?®c? to ?j?c®, toR il?n? ?® tot r? ?5c? ^ 
3jf$t gtr? to*f? %?c? ?ro to i TOsrt, toR « TOf? ?c*o 

Rto? ®rc®f cro tow c?t i 

^g RgRTOT C ? , TO! TfC 5 !? ??-?Tft?T ?T W f?TO? TO 

g refa?? §*t? TO «?F^ TOC^TT^’t TO!, TO ?t ®?ICH ^?TO?? ■‘I'&RC® 
tolTO ®«!JTto TO®! TO*#^ ? 3 ?C® I ’fto fTOR f?^® t^'eslR^ 

TOto 4t C? TO 1 ®!, v£RT TO*! 5=1 4 ?®jl!> C?, W 
<55 C^n^TOs TO? ®ftC?R to? TOft ®T?1 TOto 3 TO! TO! *TT 
TOFT? TOt fTO TO TOTSTOJC5? ^ C?TC?R ?T; R®)«®, TOItO TOlft 
TOTO ^PTOTO TO)T®TOJC5? ^ C?TC?R TOT'S TOT? ftotC?? 
C5fTf&f<i ^3J3T^5 TOTOF TOto ?T ®!TTO? dieslto ®T*1®1C? 

?>?E\a TO?? ?T I TOT ?toto TOT Rc«tci? *!f?W CTO, TOT 
3f?*ft«f? TOC? TOT ?TO TO? ® TOT? TOT® TOfC? 3 to ^3. ?CTO ?1 I 
TOT RTTO 6 !® ?s?C? « TOfto? TO C?C5*tT®? ^{?TO tot?$ 
?TOJ to ®TTC?R l ®? 5C T?T TOT? ?>®IT C*TT?TO TO? ?|?TC® ’TIC? C?, 4 
7f^s?f *f5f 2)t>l?4 C?TO C4M®TC? 4 TOC?? TOtto 'RonlP® TO?JPr^5 

®®n dpi ? 5 f*w, Rto ton??, TOnto ^to? tort? to? >nfec? 

ITT?, 14 TO5=1 to? CTOFTton? toatto ’T^t? ?5®!T ® ?=ll®. ?I^=1J I 
4TO?, W? TOTCTO R®H? to5T TpT TOTT JC? 5 ?t? C?, toTO?? 

TO ?C?? TOff® TORTC®! TOT ?T I ®®)? toTO ^ito? 
C t r*f'®C=TT? foSTf?? 3 "'fTOTO®! TO° 4??to ^t?C?? c?lP<“ bltol 

^rcto TO^tro TORTtop® < ’fc c ir? ^* 1 ? P'o«%i®i *n tor ®? s c c t? 
tron? TOTto® tor? to?t TO®f? c?tto i to?, ^ tor? ??rt 

£(TO ^[CTO '^TOTTOCTOC ? 5 TOT-R'mIcW? ?*fM <R? TOT? TO ®1 R? 
4 >C<jto < 4 ?^ TOTOC ? 5 toff? TOT?! 9 !? ®iltos ^"T? C?®C^? TOR TO® 
RTO <K?tol I ii)®R '5Tf?!?'S ?®TT?®!®TC? ^?TO?? \= 1 it?l? ^Ro? ?T>1 

?rg^f i£f$ ftoto ^prto? tortto^c^? 'stcr *ito®? tott? 5.iI®?i? 

Rc?c? ®T$T ?><ic® ^TTC? I 

TOSft, fto? 'Q ^?TO?? ?C?J C? CTOT to?T? C?5 >5 toe? 
■^TOTTO W'J TOTRtC^ (Cl? 5 ?® <p?ltHl ^?° TOTOC ? 5 ^?TtC?t C?, 2|ff®> 
RTO? 3 *!®)?®? ^TOlfli TO? 2%T? 2}T5aT 'Q ?*?®l TOto 3 
TO®? ’T®! ?TO5 TOt-'fl? TOTT ’ftol ^?TO? 
3toTO$, ^?n ®rf»|Pp®w« to5 ^»| ?TT®UT TOT ‘3 < pI^ 
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[ *tFTrat ] 

1 ^sr%i 

Rcqft'o *£& fifCETfl TJlai I 

Tj’iij^ <?«n ^=n afprfsf^ ^ ^ 

^ i ^rm?n '«r*h>®w w ■srt^si >5 cst^ft, ®rh ch^i 

*H «lo<M*l ^TTjJfa i£R?, %S? 'SiMhl 

^3aT^R5 'snrms^ ^*ni i c4d 1m ^rfg n > i i ^mrura 

f^3t-'»M'iM^ t^RTf^s '??I ; SC'**T^ 3 T^ , ^t’lf<!t>l* : R ;gf*rre 

^ft.'^.'sf. ^hiw an? tsksR 

oiNkwnw ^■^far® ?rt‘ p trra i^wm ’tm <p<r?r i 
^iw ‘f^icH Iwr’ 5?rw wt. csns ®krc pwra oq^vitf^ ^ 

$>i«1lfw ^fTk'tR <JI'S?'*il5 <>Vs<> £R!Tf*f® ^ (it»'b'b St.) 

t 5 * ^tl f^5fR’ ST$ SRSTf 5 ^ ^1 (SJm-'Ns S|.) *tfa 

(3-sW fifslrfva tlfQvo ^ ^!<M<J ’srn^t ftSl <J>SaP'5*R $ sfl^OT’ 

WlPl*? ®H^aft i>MM ^TOR 5 ’^tC'Q £|<p|Pt'0 

ati't^sT i «HM«nrrft afntR % 1 |r i s sr^ StcsHR ‘*fj <il$t < i e i, *tJ 
frflH’&lH <£& 2t«tJT5 QPSP tsfo'W 5 ' s rf?PT 3,<J>l$Pl 'Q 

^£rat TfW «l«trai rr i ^ c<m wl->i < 3%^t rri 

StMHR **n m ^ c^>h«ih 




^s^s «R5Tf*t\o ^5 (i<5>^8 St.) I ^MP» •Soltis 

f%^r ft4tfb'o 'J>||IJI03<1 Wt 3.C*lC^ I ^ 'Rl < P*ifl ^Tl#3 

e?Pff® ^rsm^ ^rnrnrs? <k.<k 5 
^IJ <K?TC? I fag '0||?itv0’»i^ ^IiSFo xit;-i 1 <1 pt-g ^TTt«J 
~g <va3|p<> *)$<hhPi<) Jlf'sJ^ft ?<'53lpR 5 ^Jt^tTf C^H (RTIt 




^trh frsnSfa wn ^rsrnR? ^rmm^ w^ 

*|ffat-ftffat ^ft % ^t I ^»r^, 

%‘*T«Tf% CT, ^«»iH 





fk*W5tW ^Pt^t ^TSTHTSm 
%f5 C#5^I I V l ^S^ R ^ WWW ‘Rltom t*T ^1*1 


°s 


c^m^h’ ^ <£&$\ srs?i ^5 phj 1 src^ ^ 

f^feiw<j inr *fk? ^ ^1 (iw w 

st«m <, tr«r?i mm) 1 tbui<»uiw<i ^ 

^ifa»M'®'»iw fH5rc<> $ wn?ra ^Jt ,, ft^ ^ 

1 wSt, ^TT^tnri^ mr? >srt «jtss fk*R®w<i 
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CTO IW (TO 'SfltTO ^ f^TTO «llw! f^3a ^<3TO lilViJt fejfS 

^pnn ^ ^ v£it yrosfftt aw toto ct, ^mi 4<p$t 

H«T ftPfR *ilfii^ *fl«iCH ^1^ TO 5 *!! <3 TO I <Pl'SHM 

'TOITO c lMc c ll, TO R*1 v£}^R g ^fifb 

fTOTTO ^TTO TO7T1 I TO<J 1 2 OT cto c*ro 

^riTn'o^r^ <pf*if5 > ii^ij ? R c t? 

Rc*i^«3^i<i fef% c*j ?tto ^nros? $ 3 ^ <3 

'®w*r tot srftnTO ^ (ttwti ^r^f*rs ?ro 

C^fTTl I 'TO! ^ ^ ^TTO'd^n *F§fa\5TO TOTTO <»C5W WTO^I 
fro&TO *TO froths ‘<PTO fTOFTO CTO ^miCTO 

fcfv&lfH^ ^C®1 iij^fD <H^ ^>jvb| PM*fo ?v©R TO^R I 

f^r^ifS tothj from^TO? fSrrt mircsn ^sr toi $*ra 

^TTOcTITO^fT^ 3TO 4C<M I C^*l TOTTOTO ^R<3 xitfrt^ <71, ^5 

(71 ^T^TvSl ^im^JW 7 TvC*fl 5 H TO! 3.C<JC.$. •TO, ^’ S R 
?Fm ^vo ^CTO (TIStfm WTO *TO TO TO5? TO 
TO TO%T I Will 6 ! 4 *TOFTO Sf^JtTOT^ ijftffS aW 

TO^ 4 TO TO c<rc^ c*r, to*a «w s^ich* tohj 

\5TRJTT®? TO«I ywfoM 5 TOTC*i? « fiwil* TOWQ %TO ftTO 

<K< <7TOt I 

apnraroi, TO wft i ^*i%to ^tw^r 

c^nro* toto ^ifro $<ro tot toto §*to *n 

"TO ^C*IC^ I ^ “TOT ^IC^J fi^l^W*! ^TOC^ 'SJTWTO foealPte ^CTO 
offt^l %TO TOTO TO<J ^!TO ^1^, ^ ^ ! 

vji^H l ^C^ (71, 'TO ^ CTOTTO, ^fJ ^Rc<5«l ^ 

>if^m'*T 5fr^ ^rft s “^iftai ^tsr ^j^f5 

^nai 'ilUlF^5'<3 (7^ ^TI ^'S3ll4^ *jf%ETO C’W TORTOm l” TOTC 5 ?? 
■^sTO 4 ^51C^ Wfa TO I v^Bl ^STTTS v£l 

srror cron (Tic® **itc?!, '©iron s ^ c^h ^tot® ^n<3Tn to ^ 

T^tc^t 0 ! C^TO 5 ^TT^fn TO TO ^n 'ol^W ^ TO ? ^ ^<3TO TOl^ 

4 >1 CTO ’STOT (7! feF ^TO 5c^C"tj f^% 

5f^cf piC^T^ I ^ TO*fJ ^TOT^STJ^ •TO I ^5^, 

^TTOT TOTC^ (71, TOTOTO ^°v*f TOPtfo ’TO ^1 ^TOTC^TO lnR<P 

^Vtowto ^ to® £Tcrn 5 t^5 ?rof^ ’f^fros vafeni to i 
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33*1 3'©J$ t<'&3|(.*i<l *Rif\s3 (5ftft3 iff'G -§T?5 3113 | 

f3S3f%*f C3R R^C3 <4W«IM C3M1 C^35 %5 3T13R 31 43?. 

^'®j|* 1 ' / i^i^ ^t? 43sti ®3* 43 ?. 435ti 33 # 33 ft simst ^t3 i 

<ll( ‘^ <p , 'ofOm*? 313 3131?® 3£3 C3, (3SR c£R5^T f3^t '4||3l'sC3 3f3 

fwpl 3T31 3333 3531 31 313, W (5131 3® C®n3'3t 
*niR3 ^i<t«ii 4$ C3, (3131313 ^<ivsaiP<js wsth (sra/33ft3 

'srtaivofD ctwsu 33 i R'SIor ^srftr^s? ( 3 £f*tf® w® ^ 'ai f a i c®*! $33 

^335(53 '5)RT«l|<}i , tn5 353TC I f^SlOR (3Bf3f®3 %3 3$ (5(1331 (5|35f|, 

'®i^m ^mt C 33 t® ■'tit <ti, 4 t ( 3 £| 3 f® 3 f®rt 1333353 i sstiRr, 


'SRT^ ^C® ^3 (71, 313J (to 3^3 (RTC 5 ! "STTSfiTI 5 ? fWH3 ‘ t> f c fJ 

C3f®'8/tRf$rt3 (5|(l3«M3 33f3 I 131713 4$ C3 f^rom (51 314 R(5lf33s 

3^3 (33713 3 > 3 f, 314 &o 313 ^rc<t 3353 <stH'® 31 ^»r? $®i?s 33, 

'bo <33 'illC’t'Q ®rl<(R3 33[t3l< < £fcl< s 'Sl^ %4*T4 R=1 'SI'Sal's | 43H13 1 
8 O 3^3 oiKTl 2f33 ^>Qui $*(33 ^3pf (5(13 5lt3 Rt'SRt (5 5jn?33 


<53t i R’tvo ioo <w 3TJ3 (otrr 333 <um cw?m (5?tj 4t® 

ol3 4^ $*f c tf<i'5 'StC'HC^ C3 ’St? «tHl3 3 s 31 <|R> 'SltC^ sl3 

RI3R] 357t 314^ CR 4 3# (SrRt® C3lR1^ I <J>1 C'St$, 3®3R 

R 3335 T 3 Resicni ^ftcs (rr mm C3i<33j ri ^rk *(3t rsrri 

<C3C^ <71, R'SalC'i'Sl sR<J^ (333f® <i? >1^«1 (5(13TC(53 ^Tf‘ s TTC^ sil(,<l 

(STTCRRsRIs <P<C< I (5TRRR1335 '3|f»'Sa's| 3CR1 (71, 3R[3 3^ 



33CRJ3 wt Rsta ■2RR*f «T>W iiR° '5ffws3 <SR '0||R<l c f ^W, ■$'51«llc,'(<J 
<'3 i t<lR ^‘ t T3 sR ’"'it C^fR 5 *lts<5 ’^3, 3H aife ^('© < JiR gist's 

^3T <C3t^ I >3&R ^’if^'G ^C3^ <1^31 ^IH C'^IRlft (TTRIl 
C9fC<P lilt's 3«Tt ^C3C^, ,( 3^ af^ < 7 $. > 1*^ 4 l C^THTIR ®t»ij 3R1 (5fS[*1l<l*i 
i fwR '»«fl ^RHWR ?Jt' 9 Ri (5^«f ^3RFnR>t 'plf%s 


<PR l 

<1%*!^, 'STfi^tt >is<p<il^ <T><5CS) ^3 i W5RI (TTltt^ «R R 

C3, <lf33[ -J3'i|| : (R t<|'33|Pi<p ^fssf>t^ >1*^1 (.4 ^Rlc»l3 ^’I'lfli 

■sjcfl^f I '5(TSRT (5fRfW3 ^R(ot fRR <>l®tt| 3RT3 CBtt 

3131, 3t (5R*tlt ^1R« <33* RI^'Q t(33 3C3 3)t| 'SRR 3131 

C3, C3R f3317J C*R 3531 3RT 35f$R 3J1313; ^ ^l?H'^3 SfOel'S ^3 <3 

'5(^33 I R?1^ 333 VS (31331 ^513 2RaT3 (3lRf317f3 (5171 3313 
RC3' l '83 C5tl 331^5 3rf3 3t3! I <$3'ill<R3 (313133^3 Rf3J3l3 3T13T1 
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'4(itii^ ^sttcsr ftft Rifn*i <»«c^ i 

'SJBJTT®? ?<J'S3|f^5 ^tote, ^K3tf 

C5tt ?rh? ^wh^ter? ®rj 'iiiijr^ f^5 nit? f^s^st 
fiRspi n 5 ?^ ®it i war ?>?t? njtnR? wnrfn^T? ^rs 

?>?r? wnj ^rrsnw? *Hj?tn 313] 




^■san^ n^rnf?[Ft^ ^<j 31 ^ tsTttrn 3 <k ira 
iajipjftnwa 1 «imt ssrtrsit 4Hi?m wraft cnt na**! 3f«wfw attna 
w ^siwwa a^fafiJ anmnn 'SiEna* fan? ’° p ft a^aia 'St*iJ 



?WC5? 1 t^'llfta* a i l$Ms ,r RR? C? an**! ?s^sv5t <j>ifo|ft ai>lH sT^ttf? 

asat? anssra fanta arena na am 'Q a^caa 3a a^a ^twr 

aia anarwa asm ararcsn ^Tam anjamrt 1 ^iraai nitwR? 
spi^mi^j <f?f 5 Fit nt'Q^TRT '*4i<j‘x«=i waata ®t3tfa, wnra 4 

4R 4a a^RR, ®Rta 3R aa 4?^ >SRr? 3R 

^ i fana ^srj Rtat <^h ar^arfna am anna airatea 3 es$i 



vsrmr caMmic^a atarca i3ntsia rMare Fit “atfaa faa^t 

tnar ('Gint 3f, ^im? 'Saiw? 3fafa fa^® a^ea at'3)" at ^laita* 3ft 
sataicwacas fnfacae^a 1 Jilaal a^aH 3r^a amm 'aiaitna 

vijpt^j^vsvoit? caea* nt'em aHrt'senta wj« 'algl^a fna^ ^al crcn 

fnfa I 


^a naE-fa ^rr^t 

CRrtaajH, 
'Rffi-f aRIM R'feM a>f»l n>, 
tnntfRas vtSwR aR^lwt 1 
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i s i *r?re w e tm « ^ n gi ^ *tict i 

“wr? w 4??. ^sn? <rrffa’ ’■to ^?rt ^r ft r ^ra 4^ 

^f\*t I ' 5 flgl^ 4 'S c f WT^-^^IW *jsj14> Q\ (fr«i 'Q b(t tSt|jfa\a 

’S&Mb. I < Mt'sf$, C^H 'SR 4 ^’tBl OTB ^ra*fRP^ Cbtl 


4T>ft 


(TfTR *tH N 3 CTTlURvod W fror WRH- 

‘«q«^|\o’-4? ^jfDC?JCfe^H* 4?* ^R'llbl 



W<feT 4%-^ <PMC**1, ftSalMiJ ftf®3 CTOW ?TR3| ^° s f*ft £ ^ 

ftra ^ m ^ t 

i. '5fT'o , R« ' 5 n^w3 ®jl<ic* , (5j 1 hc?4^. ®?p <^1 *rf?i i i srt'© ? t'» 

•TPTC 5 4^ ^llft 4^ WPT3 W! ’PR’fo ■^■^f 43 s ^ 

i 4 <j> 'j»iRh« «b<riic«^»m'8 i ^rjr msm fltaiffo 


W'TR ^ftgSFFPt ^CbC^ I C^Ht, 4^5 <R*IC^ <PfRS!f PPlfefV© 
ofcR^ ^ftg^ ^fNtvo 4^° 414^*1 C«R^ <m<J 

*t%*tT*ft 2f%?Wf <U<J-^I | 4^ ' 5 PF*f oi'lft ’jftsfl^ ^ 4^s 

^5 4^ft '‘jcf 

■^i i ^rf'®*rc'5 ■’^pf-sp^pf ^iv»R 4^ft f*f®^ c^re sn^t ft’sra i 8 

V ‘ 9 j|'5'i 'Q'Sp ftftft 4? s ft f*t^<I 43 s ?R#tf *R?I ftST’IPf ^fsft 
^'QTJI'S 




^iw<p tjtl'S I 

*f?R wctm 'iiltik ^sT^rpnt ftpsT-^ii'DN ?inc<j ^Ric^ii 


^PTCPtt ^R<H ^Tt <Jjft)C«H<P 4^ 4R 5 «l«tHI 

4^ft ftro? c^5 ^«Tf ft^tt W 4tn ^T I 

^)c<l* "SR*^ s=P^7 Trra | 
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iSRsfi* fes 'SRJ <2JC«l'St^Vil ^ 

w uunra ^?h ijt*ra mm cmmt ss^s ^'<f?ra ’fra i 

8. SRJSf^era TO«I TO«lt ‘mr 5 fi> fes Wlffpp CTtW^ll fe’W feu 
to s^ ’rt^TOff <n$, ’t# (^n^i), «h mn?m c’nra «mra\ in 
wsi *[fsrfp5 «ra mu ’f^s i <ra, ui^ 

, srfeel iR?. TOfa-^Slt'5fWt'5-‘*ra ^’TBS fufet ^u>ft> 
^5B5T3 «r<wfm feg«t, in TBstfep #rora *tfesruT5 'Q u^rforcuu 
f*rara<£ i «?Ri ^’fram^T^ «ra>nuj < 2 e f fife's mgn? u^ snu 
^’rfum®%B5rcu ufe^s mu cu sfferra fSsrar*fa murs m^-’fmi, 

UTjU, ^Marg mu° 'Slfe '5‘l^lW'Sl uujunu siPrafal's 53F I 

a. iiw, ^itit^ >tmuw«. fufe^ 'srrumu u^ stferon <n fen*R3i 

UTU?J *fR ■‘PWt^ i CTBMf Rw 9 ! ° 

<f. ^ra%i ^rau sprara israu'ft, ura muts. femrara ^ra 

*ra ’jufefa <3 CTTOno ^TaT 4?° ’SPn^ft 



*. cmt^ra ’tr’ffej C5)M 'a ^ msut >nu?. 'stjf -wot, in ufm^ 

ft^'f 4??. cmtuu usfentus ^ mure ^nstum i 

u. cmtuu ^ufuf^e in uimrei mirei cure ctnure mut feu 

<TO <?L<\ I 


^p® <3 <5 iTC?ra *w, *n *1^31 to to?[ i 
'S. ^il^Pl, TO TOR Wvol i 

e. to?. ^jtor^ cTOFffro f^nra^s c*p*ft, m tojtto (R*f 

TOTO I CTO TO3 l 

'aifotW ^TO^ St^RTO ^ffSN 5 T[tC^ ^CTO 'StTO R!TO ^TOt | 

'b. (RTOTTO^ ^-2pTRTO ^l4l<iRi TO S TOfa$, Rt ?R£ TO 9 ! 
TO3; <f>1^1, Rf N ^f^l'ST*i >£R c t 'Q TOR-^5T^ \5Tl^t TO?1 TO° ^ 

‘ 9 ffe*n s ^ TO^; ^5l3j, ^1 (TOT) 3^1 TO^ TO° ^ CTO*! TO^; 

^n fifTO© ^fero TOrntro frof^RTi (Ri^ ^n ^ 

c*n^ to^ 5 ; to?, ^n ^?fg% rtIto topt ^psi ^ 

^ ^fTTB^v© f^ct TO^ «r!W; ^TSTTUR 

^r?ir^ to 50 !!^ spn^ i 

< \. CTO-'^JTfa ^It^Tft ^kt 0 ! TO?, TOTKF ^t%TO £PTO 
^flTO^R ^T TOTO^ TO^R ^PoT^RR Sjfe<TO ^ ^^TO^T'Q ^ j| g |^ 
^TOTO ^TTO | 
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R'SsH 



b\ WR 





■^-■snsTf t®TFf*i '5ITO iiM<'Srlf®*l 'SRRJ, ^?® TORT #FR ertij’5. 

Ja. ■'SIIHICH?! #F<J 3KCbC?i I ^ (RR 5 

^n?r® <rc?n^. ®ro-troj, <r®R 

®?R, ^‘fl^R £T03-#«® ^f*n, ^»fT5rR WR®TT, «rf% (R©^ #0 
^ 3SR #11 I sjpfa #CTOfR RRWl C«fC^ 3jt (RR ^5 MR ^*1 

^rft'Q-sf's tcro3R, *n to>r to Rit^r <Rt*t 9 jft%® ^rr^rr® ^kr i 

■^to© rto© 3jrro <#*fpsf$ ctR toirs 4«-ir>r ^=5^ nUmrPi 

to? rr rtc® ^ $pn:® rw i 4 tocto ^topppi #tfro 

&6 *T%ypft^ ^efT, ?3R-#1] (£R* V6IHJH1 ftfoTO 'jftfk® 4TO *105 I 
CTOR R^Rtl^fTOP #0 'irfTO'W Rl^TOPT 'otNI's ^FTR 

CT'QRTI TO®5. (RFt ^3 ^'JTOIOR fiS&m I 4©RTR ’SffiwWR 

\geRf% j^tj CRR 5 ifR?. >W® ^R^I-fTO^ROR -PRUT I 'sP^Stt’Tf®^ 

#fl ?JTO *{fafR R^RTOR S*R fajRT ^RR, ®TO TOSW RiTO-#n 
v5rf% cro^I #d ^f§<>i?t crr ansi's 4 ©tri ^sr #0^ 

^ I <I3R-#0 ‘‘‘’imR’ TOR ^ TOCTO 0TO3S vaR^R©#?!) 

\©HTO ' c Tf%sn* r r gHTSlT^t ^33^ #0 £®f^ TOR l WR TO5, 

■Sf^psn^ff®^ #1RM1, ^rf® (RO^t #0 4R?. TITO #0 '®ld'0l ’jfa#'® 

torj ®tor stroft® to® *fr®, #f to ctotoitot ftf®3 

#U 2ff%ratTO> ^T5^«if6i ®srt ^rmfstor t?r faro-c^RnpR rtosi 

rttotot ^[RfR cSh^R ctosr (^oi’tCTcStc^rRr) totort $t*tEH 

'Q ^RCTO TORI TOP <TOTO *?lcTO ^ <>«c.®'l, ^T ^RT ^ TO^I 


gfi'i^rr# v£R?. ^=11 ^rsn^ro #rfk® ^ *r®T cWiwi 


io. ^ ^fTOJ froi'8 ®R fropr® 2PFT»f 

<f>C<l^H I v5fR ®t ^Tt < 1T^ I #R5f*R®? «)I«(.'5« RFI < ffiR ’tlfTO '§fTO r t 

^n ,! i *n i >w® ^si #cro %n&® ^ 'srmT *1®! c^ir 5 

^R TO’fHR <R '5T#W ^f*Wt ’fPR ^t 

wrf? I 4<»Viai ^fRT < R1^ RF WR^R 8 f®§t 
<Rf%^Sf® ( ^f^®HR TOTT® C<tW ®.J5>b- <Rf%£{® f%Rt ®R<3 ^R) 

^’pnan c«hr o fssft (Rf^csf® ®r^raR «af& to*f ‘tr*! 

^« xs^RSl? ' ®g|^ R ## TO «ftR5 I WT, o 1®€t c^lRJWJ® ^RF 
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■ t> rrf 5 rc^» c®pi «nw i ^n ctc^s < ’froi > 

^ «W g <TT®«Mt ^T<rt3 ^ SflRulD* ^ 

Sstpjm?!^ ??Tp'n's«wB ®*ra? ^itraa ^st’Wian 

tfcr f^rnsrg %e simere *nfr f^nf^o ^ ^ 


*ffiWvS ^1 I 

^s wIwp , nrfe croi ^ift > oi^ ^ ^ 

dHTtfCS ^C*t ^5 i 

*ffi 9 <jppi t>5jrfe woti »w *rm ^ 

^cf\o i ^tf^not, snrr isf^sf f^nfiFs i 

^ f^nftv© ^ ^HF *tFFTC<J SIFM (71 ^Tj *«t 

v©T3 fhC fft 4'SRft £jfc><p1 f5c<P 

n^\ ^ 4f*fra *n«*rni ^jma ^tPr^? 

^jfen 2W*I ^TTo l ^5TC3, ^St’Fo f*0 *F§fa©F p f&31 
^cf vijr^f^ <3 wRTFJ *jtre ^ i 


mr^5 s 

1. Baqi. M. F. A.. Al-Mujamul Mufahras li-Alfazil Quran 1364/1940, 
p. 307. 
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£f*te?TT ^15 Rf*l 



^r°i^ 's <pv£i 1 


(71, TT^5I ^TFR NQ 

1 wtf ‘sw ■»fCT? ^mf^Rs <jh$>i<j 7&n s&m ®%r 

'5r*t's, '5t*t'5, ' 5 TR^ 'SfflvS <i$5'S?*fva ^IC's I <l^<Jlt>Pi<p «R*f v^^TT 

^TOJA-4* ^<TC^ AW ^k>r<1C<T> ftal* 

WFs (71, ^RRTrR *fRI&vs (v»\sc<l <3 ^STR^I '5?*K 

3C*IC^ 1 £<f\9Q|Pi<J> W*? ^rpTOPf^ITI 5 ^ >i<^ci <S?*1\»C«> 

*ff^TW 4<K<M 1%%vo (3^.^RJpf <^5 ^RFU ^ 


4<P<pfD ^5 a© f%*n*t Rp^At "^5 ? Call'SG*l^ "Sfyo 
C'S^Tf^lO ^ c tH CTO3 i£lt (TlFBftlJR ftwt VOTE'S ^ 1 

^*i«fnc*, ^ ^s ^c*ra aw, «rra io^ v cro fro p ^rrs? 

*fW 'WIA 1 f5^ 5 I <3 #t R*|F| 

<$j<l*JT*J l ^ R’fW fclsftJ ^R<PS?^ ^s*f 'Sff^lW 

R'»'Q s CAW *ITCA l CW g 


>. csflfrA caw mMra ^ l 

A. f^*fR ^ CAW >0 Sfl^gfsf® (wfa ±o~<t CTO fts CAW 

>o+* CTO ftg) I 

O. 'ftllWIWil SJA (*o* CTO ftg) I 

8. 'oil*110*13 ^ CAW fA’fl'Sr’tWA v^W ^*t (v5f<*fa > 0 ^ CTO 
fts CAW io^ CTO fro) I 

friAT aR^I*IW3 ^SAcsI^ 8 '©TCA R'O'0’<p<^ c l i£)<^03*p| Rfa 

<iR^ aw nrra 1 ^>c<$, <4 top«t 'Si®'*! yRifS * 130*13 "siawa 

2)f\sPiR^ 1 *1^1 <1 ATtABJ AW I CA, A^£A ARwiAA 5 RR>*) 


>. nzyrrffa *r$f aw > (*&)-*& * 1 ? i 

^0000000000000000000000000000 j 7\v<rlfc R-ii*i ^51 ■^pn? w 5 ?! 
f6^| 71, ^ ^RT2> vSXio io 7To fts/(7IS >>^,000 

<RG*t *anc«llfl '*FFQ ^TT^nR <7Jl1> > Rlsrl^i ^HIRRIO (R^t 

(b f^Pnj** = io^ «1^l) | 
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f%$ RTIMR RRP RIW I fatR 'MICRlfFs fafa^ 'SrRt'sR Wi £rf*rtt 

csrp* ^ RftfatR rcr § 

'3fl"$T3-i rh \s ji ^ % Rtfa r>ri c^nPi^ R>Rt, 

pRRti-cR^, t'ojifw 'Sf«i'o j i^c^ r*ri (rmwi rrti rtr* i 4t rr 

^ri^r faRR faRR vsiiricrs t%R rirt w§ crirrrj ^r Rt i 4 

$iRU5R R^R-^RRIRR^ ^IRttRR ^RfER ^r Rt l ^gi%^5 R$ RtRRl 

crr crrc® *nt Rt ^®t prut® ^ rrcr^r rjmjrtJi ^iirm #t rrr 'oi 

, 3I*jpl<H <pfll W<j4P I 'RRRI RRR C4M R^ CRfa, ^®RR ^10114 ®R^ ^ 
R^g CRtR> ^fatR RU5 <i)R?. '5JIRKWR C5TCRR RCRJ £fCR*t <J>t.R I 4RR Rfa 
44^1 «||C«1l44R9t C4R RSgR tRR Rfa® ^R 4R?. 4f R$fDc4 ’JERf'tfR 
Rttw^ Rt afpf rrp ®t crip « ^fara rm® rtcr Rt i 

4»IM, CRRR R^5 CRC4 'SlIMI ^few R'EC® ^(.=1 <j^fD<i ®i|<p|<I vo|<J %RR 
'5n’ffa® tjRTRR '=»ilC er l!<J 1 ®R£5fR RpRTR 'SfRRlt R® i.C's $£< I i£I 4H5 
RRRtRP ®ttRRR »j*tJRR '3irW4 ®RI5fR ®*R1R ^R4 R\5 faRIR RRR 
C4R RRRt<JR 44TJ? '4||£< r )i4\a<tR lifER 'STt’lfa'® RR ®RR i£)tl RRJ} 
’Rsnifo^t CR/4 CW i 4R® 4 CRC4 ^tftRtRs fti§.fa® ^5 RttR HI I 

^sr ^ 4iRtRt rrrir ^fic*fre? 2p’ira^ii rrrii R”tt4 ®rj Rsm 

RSRT® RER 'SIRIER<1C4 RRR11R ^5IR5R ^’TO ^5 ^R*lTR‘''eRR RJR^tR 
4<It.'® RJR I 

fag 4 RR*R ®R3f 'SIRICA CFRP >jfSc«fM 3R Rt I RF* 

RSJRRfal fasRI 'SHERI CRfa *lfa*ll^ RTRt Rf*H l *j*tT 5 tR '5TTC a Tfa®?CT? 
'®«1*iR i£lt RRvJ? 's^R «(W4 CR^t C'®«tf1 I ‘fl RR 55 ! C^iSi-fl v»RtRR 
RIRTCR ’RRl'J ’faCR^t e t 'fl < P^51 RRRTf RIR^ I C4H 'R> c Tt 

C4R fafa% ^|C« ^sRT R?tfR RRlR RI^ RfRURRlRS RR*ltt ^ ^ C HR 

>sr^R Rfa'S fa*^ < T"fi(.® RCR J fa>g, wil^H-yni*! t^R^RR RIR^R 
fa'fOR 5RI RRR *f%*fl^t fafaRR RJRRJR R5R1 RR (^tsjfe, tC^R^ 
C41RR 4R^ ^ Ml ^R RIR^R 'S «ffa), 

2JRIR tC*l2Rfl»(.4 2fRW5TTR «fTRFT Rt RH^fR CRR 4R?, 41^5 
RR^R 'Q «tfa ^5Rt fRff® ^ I fR^fW Rt Rf’ffa-tfavt fafaRR RTR’tT 

RR^R 'Q Rfa ^L4> fa^ ^5RJ 2RR RS^R Rti5, fa^ fafaRR 
SIRR RTRt faf^$ Rt ^ tcn^R^R RfR^JR 'B Rfa Rt RtR^5 r 
'Q Rfa ^®t RR I "Pk.'eit, CR RRSR fafaRR SfRTR tlR^CR SfTRR R"tR 
.«RR4TR 'SRJ 3 T*TCRf Rtfa^tl Rtfa'SR^t RtlR* (Pfa i RTR*tJ, tC=l|(.RR 
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v RfRRttRR ^srfferoT fRf^ crr R^Rt rr i ^©, 4 

to^i ^Pmv©R 'o c iwra rr ‘^’ (h) rrtcrr (3it?- 4R ^©sfei 

ij*R^) i Rr^tRRRft*fR 'srf^wi rtir i vift rr 

7 ° 9 fg R>£3 'g«u^ CR, RlfoHI^) Rf^*t 'SrCTTT^t R>tR 'TORT 
R**^ (71 TO Rtt voT ^R*ffeF RT ^5f£|^5 Rv©J TO, 
^RTRR Rt 2f^\© R\©J RR | 2}<^© R^oJ CR?R> of*f<^© >lv©j R5\©*TrfR fej *tR 
^1 f^»R TO ’tf^T-M^t Rt *fRC<m R^RTR TO R^*f§ R$te TOIjT 
Rt fR*fRi R^Rt SjlRC^ WR %*tR i RTfRfRT>f 'SrRC'SR RT*ff*W Pt<p 
RM tR 4^1 fac^^Rl CRR ^1 RRtRR ^tF© *tRcR-iH Rt 

*if^4?rffe ^RiiFsfsf^ ^^5i fR^j ^iwrf rjtrtr ^ir® sifiHJ 

RRFT^RtftR R$R $RR fen TO I 4RR 4R5T>t RTtRTR Rt 

^R? rw fern? R^g?*tr® cro rrIr i Rfe r*tf© Rj, ^ vgf^ 

CTOfe’ TO fe 4R RRtRR RRfRRJT RTRT fefe Rt R^SR 
*ffRRftRR r^r Rt% froR sn>fe vjsrRpfn crcr ^jcf | ^sR^fi 
CR^ft <110^ *5>vi3 <^R 'Sn? R$<1 5 tR RTG^I^Ic^ RR*°RR 

CRtR I RTTRTRljt fcrRJ R^RIcRR fefe© R%^ -SHt'sR ca^t fRRJKTTR 
^ ^s? RR<fo CRtRTR Rt5 i 



^totr-* ^ rr ^*icv®« R^g rrtrIr 'TOTcrr 

^fSfRSTRJ I TORf vfl'SKRT CRRF© *1T^ 4R° V RWTR RJtRTR ^wi, ^rtRRT 
R^fR v£|'$'CRt (TfRl \s^R 'STTRRT <RR~C3<3 ^§RR CR>TR fR|J ^j[5 R*fR RT, TTt 
TORT ^^'©R Rxg^?*ftN©R C¥U$ 3|]R> | C^R ^TTTO 

R^5 R^i RjR Rt V2T[ c£l^ Rf^rn^ ’ITO^RRR ^RSR 
R*fJ Rc?J <PC5l C^MI RT5 I MR<?I<1 'STRRR ^*1j^H WR«TR 
'©^-^RCRR ^TRIR 'SRR^ C^t R\5 | RRTSf^, Rt^lRl<^| '5||c®Tl 
^f%C?I aR^ (71 Rf^lP)<p| R^gj^ TjaiRR ^ l 

R^J Rt5, Rl^tRf^ra 'SfT^ftfe (^fRRR 5 ^ c ft) (7FT&R Rt^Rl^M 
RTf^R CRR foR, R'g ^©f ^R'^CR '5f*fa©R ^IbRR 
^TfWlbHI^RR RcRfb'© ^CR|lRR ^CRR '©RRR C©RR ^RsR ^©CRJR ^RrR 
^R® RI I (TR^© ^TRR^R ^R ^T^CR^F 0 ^® R^R ^STR^IR <3 Rfel ^^tR 
CRR ^Rr^R ^f&v© R^CR RT, ^©f^ 4 RR*R WRC^5 R^C^R*R 4’RRRRR 
CRR R5RT?1 SJ'STR R^TR "RIR RT I ^TRCR^R Rt RfRRt^fR 

RfRRTR^o R^TTP RfRn© Rt fRfRi TO RT I TOTR, 4 WR^R^CR 

R^fRRJI fRRRR ^RR R«fRtR WRJ 5f^Rv© fR^TO 

RC®1 RCR I 
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Vs ^TR-fRsriR 

'!>ll < p|o-'5 % frjRj *|forW 1%f%^5 cg^ 

fWCT ^irrm ^ rjr* «w ^frirriih wi cwi 

RC?1(.$, | i£|5Hl!> <p<i|«q '^T5 e t CT, Ry) 'St1c<1*1 

^1<w 'Q airar^ Rqirwftn ws ■‘jfaft? *rf% 

^jtfej ^*ra to frorc^ i ’jfafta fts? tori ^ 

pC*R biflfac*! 1 'R<1'3(.'R 'siRsI ^<Pbl SPTR R5R 'TT^ I 

*JSTR5MM ‘^ij'so fi'ok’t <lf^tfh( RTR 'STfSTTC^RTC^ (RTI Zl(RR RR | 
*jfaft<I RTORW? ?H *{f«lft *[£&? RR=i 'SRI 4<P TOF3 

f^pg | *Tfft ^c <n^ RRR ^ 

srsfgva ^R TOTCIR SfRef? wfTOp TO£ ^ £tf%w%l «T?RRJ ^t^R 

toi i <<rs srsfS \5R fas? tor-totor ^=rr fa^^ir^a 1%*ii=ivui<3 

^lrf$ ?>vsTrf ^ ^C'S'Q ^RIC^W ^|Ph>U| $(s\'Q >li$,Rj <$>t<l I >^MC<, 
<*UFP f*R> f<C<Jt>H|?4, 5Rf& WF5 \ki>\(.< ^I^ITTfTO 

^e?rra tots tow to ^fw!w<i mf <m:^ i 4 . 

<wftwji m\ fH*iS'S, *n to*t cto* iu> \ 

TO*re -8 ^ s ^to to<h ^ <j^ ctof* ^ 

^Reic*! ^ c*pwi5 totft? ^ic®in>j f^n ftro ftro to 

f?j<pf vsRTOlfe I 4 *r<rro ^<i *t%<j TO f^%J 

^ <3 sfon^t <^i 3.C3 

f^TO ^3 ^TITO^ 5 v»*i$ ^ f^TOI 'Srfevs I f%TO 

f%*TR ^0^? TOW Slat'S Sf^T'5 7f^ ^TWt^Tf%^ ^ 

^1 ^ (Rv©H ^T^TI^U l '5TR>R-8 

*^Trf^_%|f% vsT^f ^ w.*f] 

^?i to i fronro ^ ^ ^ 'St^ (#^ ^ w^s) 

^J^lRc^ ^RTJZU TO^ ‘ p ffC?I, TO*t 3 '5iWR->5i'[^fo TOTTO ^ 

^Fj?F*f, ^n<TI ^3 | 

*ff$fffj>| j£Z\ ♦T^2T^ >2}^ | ^TJ ‘HW^ ^ ^^^05 ^ITO 

TOI^ TORP ^tlMfTO ^ 4 ^ 'OT I TO, ^|RW TO ^o C^fl^ 

^ ’rt'QTn c 5 ^ i 

7P5F3Pi^p^ TO15 ^TK^I '©*1^1^ —'Oic^ WJ, ^R , oll s ra 

\5ITO2It, TOTO €tg^l, TOTO TOTO 'Q Wf (2fTO 

TO! ^rgapw) ^ollf^ C^U5 I "TO Ws ^5 ^TCW?I 

bWprW TO^T%f 5R3T^. TO M»fSj j TOl^ 
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vSfFI-'SJsvSilw ^ 

njRrr#? 305?! ai <? 03 ? £ 3 f»f§j 30301 i ^^rra ^irsno^? 

irm^o^ ^ >a C 3 tfe 3 > 3^ few sir? ^’^sn? c®rfi> 3353 ?o?oi 303 

Sfl^R ^ I 

t0®!3031 *131®^f® 31 ^nf?f® io C33fi> ^UMlf?^ 3531 f3C3131 

®?03 ar?^ 33 3303? %m<rwra f ?33 0303 f^i's f 3 g>i(.-nt 5 ioo c^ 
wi sp^t 3301 303 c? fferm 3531 53 ®ro ?5 ’pt 3 ®®®!^ tfen® 303 

i|H(.^5, 503 l^ 1 

’jf’ifto® sncf-^RBR f3®a <fo? ^ %f303? $*ra i ar®, 

®T33 (W?) 0310*1? $53133 a)3?. Tjt, 513® %303 ®33 3lf33 
$3f^f® I ^3RI 313031*11 '£T5®0310® 313-33133 *jf3%1 3® 

131 aR'Q 50® 3103, f®^31 50® 3T03 f®3 3®3 f^'S i 
O^tfe® £fH-33BH $31513 few fafa<M ®31 35| ®31 50® 310? ®133 
31 ^SfSfToa? ffep?f, 0®3f3 ®33 aR3lf331 50® ’lira ijHc<P<) 5§f3®1 
3FT3®lft I'sJlR I 

wsttct 03^10? fferR ®?i ®io® fif®*tta «r^ra *i® *f® c®if& 

^rrj feRfU (3313 3131 ^Sf^aRR) ^033 3® R’^'QOcff? '^)'3^> a)35Tj( 
^>0? <^rsr=T £f5 ^Ittl C33103 3103? 333? 'Q f?«l? 31® 301>01 l 313 

333 ^3gvs|?3f3'S#3 ^333 3 3313 [$51$® 43?. C3^C3lW t®Ttf53 3® 
3 1 5 1 3(3® 35 8o f5 f?Rs^ 33C33 ©rfi>3 WJ3 3333 3I'Q¥I C*f01 I 

f3’tf'5r*f0®3 'ilWfaj'S 03 3R3? $03R 50I> ’JRO'® 3103, a)I>T ®I3 a]® 

OSr!?lC 3 l 353 ® 0 ? I 

j3%j} 33^3? 'Sr 5 tC®3 $33 ^Wl» 3TR3T53I a) 30®T3 150®5 3f^fe 
f3Ul*f ®0? 03, 'NlsTf^ 3f5'f3'§i0® W , f®3^5?I 3l s l3®\sl %7T03 03(331 
3( 30? a|^ ffe3? 3!333®f 031331 3?C®3, 3T5C3 f?%j} ^30®? 

'-‘ifeT? ^ ''S?fU3®I 'G t?f*rtPT5J05? C®33 C?FR ®l5f 3T? 5 ® 31 I 3^® 
Rferj if3C33 0333 W3®0® «lR?l ^fWI^O? 5 ? %R30® 03^133113 
?R?fi, 3T f%3i ai^nai c*TIPi« 3 t^fe3 ai3?, 3T3 3f%srn;3 oM 3^3 
50?fl, C3'S03I 3?f3® Ro? 5 1®^ ( 2fO®J® 33033 'Sf’10^35 30301 Pf«r3f 
3^3-^1031, 30301 ®1^33iT^t 0®H3 aj3® 33f33T1 I ^T? ai<p^j|ai 
^ 1^155 3?53 ^t3®3^05? 3lf?<> ®3Tlf3 3R3® ^ff013 | 

^30? '3)lc«llB'® 3^3® «Sf3®3^5 ^3" ®T03? 03^33113 1P51G 
' 5 fT?JlRiJ<P ^13®^ ai® f333 305 i 31051®, '5TI?fH<p Z?'S3|P<r> 35if®0® 3T 
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^ 'Q <Ja<rf rc<ft *fe=J ^jOR ^5 <OGl, ^©t fora's ^f^R? 

<?n»nR w wt ^ cw^t #wr© « ws 

cto i *m ct, <^r ^■‘r ’HRR'ft 'Q <#rwr 'Shrj wstrr 

(RPR <RMf*R *R# fiflRffi ?Rt ^tR RttR* ^©1 ^t*0T%^ 

■^•iitbw ^RRTRt i ^ ^imt ^prot* 

^©stUfft ftG® Rt wnRTR5*rP© ?RG© *tt<rft Rt, Rt ^ 

'3|R>«avD|fl RRjcW^ 'Sf^TRR ^Rt I 

^■n^R'sjrsR «TK s ?- ,! Tr s! R s 4 *tw ^rtron ftfesi 

’tfcRRS&fWl ^IWfbRI <FIRf| RM I 4RR ^STPTT RR 5 '©IGR 5 TI^R-‘ !> rt= ! R 

spTOf i ■sf^&r c?R c^R 5 , ^nwt^ R°fsf£ rr 5 ^ 

T5[f*Rr%<fs *n^-<TMRR bRSRRR (RtRG^T I 4 2PTOf ^ 

^TO5<T RSRT§ fa(Rb«l| RRt RR5 I U 4 ^ R?*IR> 'bIRI'GR #<R 'Q 

<#C?*t C#R R^G? ^fTG^ i 4G*R ^trnq ^5RR<J5®£<rfl RTGR WS1 

^mgr i «i^m, rttr^gSIrri, 

^TR 5 <£F5 ’fQTff^R CR ‘*[%*n^t ^l < I^ c t R3 W 4G>RGR5 *ttf®I CbTCR 
GKlt RR Rt I (£F$ RR^I ^-#RGRS TOI 'aJlMlbRR 'QR^G© ^flfa'© £RR 
<3 ’ff^sn’fRR RRFT?f 4RS$t vS?*fG© ^R GRl CTO® *tTGR I ^ RR 
#R RRtR 2fRsf%R ^ CR WC't 4GR RRJ R3#3 RJR^I 'Q *ra%'3 R$pT 
RRG*R i 4GR <P'©<r> RRJ R?aR. R>GR RTf5 CRCR\ ^<P Sf'SR Gt^ CRGR> 
WRR <f J '®<r > RRJ R^SFS. <KR Sfl^loiS. CRCR» I WR ^RI ■^TfRT 

«hg^ i ®ri^ ^ top®t 'Sf^fftc<i? '*n , tjw ? iT5' s iFn sn^h^R 

e ll s 1^-' 5 1l s 1C , ig Rial'S <t>(.<ic^H I ^ >1<r>«1 'SI^'^l'lC 4 ^ ^TTGtf '®°1 , il 

<RI RR—WTGRW ^ ^[R Wot facing, fhtilC^ f^?R 
eTTGR 'Wot'Q I ^ f^R RfW 'JR RTt'f^s? ^R?. W\ C^R #Rt?R 'SRJ 
■#f W RTvSTn 'o|RC e l Sf^%Go ^fgWC'R '©RRRJ ^R 

■5G*rC*fJ ^^R ^5f*5#GR 'oRRRj% i ^5t (R|^ WGo ^i?lt^ #R 

(R^3|Pt<» tRW«R RR^t'Q ^tR fRRG^t I C^ftR 5 'fl'«R ^ 

WSRl C < 1l<PI-i|R'®, ’T^ft^el, < 1^ > , TR 9 ft®Tf ^R° Rc<p 'oiRIgR 

^ (RRT^, 'ol^.G ^RtRg <g ^e'T \5^vo ^SfRsR Rt 'asciR fRRRTRR 
fR’SHRR ^Ibiflj'Q RRGSft ^tRTGR R^R ?tI5 I SfGoJR ^RJfiRR ^TC'R 
RIRX^ RR), f^gfR (RtRWfR R?tR5v5, f^T7 RRGRRRR R?R, 

^SIR R<*T^R RR^I | ^CR RRR 'STS RJtRRSt RCRt (R, 

^tRJ, ^snjR ^IR fitf^^T R R^ l f t ^ WfR RTG’R I ^ 
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vSTM-?5< 






*TF5R CRfR> f^5 ^ ^TOR, v$IOt<J TORJ RERE5 #fwr 

^?CRR ^TOI; ^Tf? \©|c^ I 

^TR*!], R[R<1«1 ^Ttf^T <1«1C^ ^HRRf RfR TOl^ 

^-’IFrwi^ tosr <mR3)!Ji w*i^ cTO 5 rtr i ^stor 

*H«1«1<pv©| RcU'© '5||>1C®1 ©tR*1 'Q ^5 S'O^ 'Sr^vsCR^ ^RHR I 'StlR 

to^-totcrr rtitorr to tori RfRfF© ^pw s^r^r totr totcrr 
froifiJ ^rra *iiRri?i *nTO$ to i rk*r tot ^n cr, 
ws r^r f&w rtto rjr^i rt rir^ #^rr rto rw5 r$r 
rf^i ri 1 sftro ^ 1 %^ r^hr rnir stcrttor cr1Ri 4 TOt^fa^jPSR 
f^%%Rro rjr^t toi^ 1 ^ fRTO <3 ^trcrs rrt Ffra 

RTR^t RRTt RITO l TOf^ RfR RT ^ 5 , NtfROT 

CRtR^rTO RjR’^J'Q -^o ^TT I R^R PlFt>vo TOT^ 

t>i<ifD <qc<n<j sir^r <pc^c^, rri o ^t c rf^ r®^, ^«i ' 5 rt c ifa < * > r® 5 !, 

^f^-CSt^R 4RS. RttJ|«>R«t R^T j <2(RR jvs*1 *HN # # 1S R*T 
<lC?tC% ^IC'ilF'® 'aiWIR-i ^IRl’Sl-R, Rlrf^ ^[fR ^gsf 

R*f Rf^g >i^Br^-i, ^ ^ifRRR-R., TORR-O 4RS. ^jR^R-8 4R 


^ R^R RC8J felT%f I W RJTTO RffRt, *[R 'G TO SfRRTjR W 

CRRR <[R^ CRtR RJR^t 'srf^vjjRTR tfsRfR R£R£^ 



4R* 4R 

O'gRW (rPTB R^^TOR ^ffRRTR $c®liH RcS ^8 CRl<1 RJR^fR I 
CRTR'5 t 9 T® dj<j>fiJ oil^RRR^f RTRJTR^^tR, fRR^\s^ft R^fR R®1 RfRI 
R^fai^), wfft ij*t&l R^R RRJRRR *|RtsjR fRRfFs RPfR 'ail^ilfo^ R*1 I 
^B[ CR^R RJR^ cP^bl WR^tRsff R^T RtRl RrI^'o , RT 

Coulomb R^T TOR *lRB^ I ^ R^f^'Q ^<^1^ tR^lffv? R^fR R«1 I v£| ijilJ 

TO^IR RolcR fRTOfTOR 'RMN, ^TOR 5 fRR^®^!^ R^TRR -ll^C^ 
^HRfpf Rt^M RRRIR 5 (R^ RIRITRR^ R^f RC=TR ^RIR 

^ 0 +^^ 'Qcf ij^f) 1 ^RtPl, R^T^WTR ^R^ ^IR 5 ^ RTTO^. I 

R^ R^,^R RTC^ SfRlcf R5RI RIR CR, ^BpoR fR^<3 TOR 
RC^I°o '©R®^^ <i f I v*|*Hfa R^ RR 4R 5 ^51 CRCR 5 'RRJ ^R^TR RfRRf^o 
RR fR^Rt R^ RfR 4R® **f% RfR R^$ Ri^I^R^ RR ^IRC^I ^ 

RiRT^R ^IRRTOR fRRTRR R^Rf RCRC^ RlC^, WS? 'SrlH! RI^S, 

RR^ sf^TR ^tR ^S voKRR ^iRwiHR TOR RIR RIR 3^R>R ^IRR 
«2fR>C^Pf^ '51RRTRI RvRf^o I 
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<R, R'SaKPR *ITW #? 'Q 

®f® ^sn £R>rc?ra »t5 i t >5t*P5 'ojiR^'s s.w i «iIhi rto ct, cfK 

^psrftRs w '3rpi-f 

«ih 5^ *n wi 4 traro ^rs tf^o <pc^c^ i 

» 

^ ?»ii fu ^ <3 ^ <r ?fpi 

'5? , ft'5iJ ^5sn ^ *W3 «l IWI ft> ^ ^5J, (P\ '5TT5H 'SW 

ft*fPWrft fiRMl’t? '5TRTW *iRil>lfa« 'S eiltqss-’nfipo ^ I 
'SJTHT^t ^1^1^ *PPt 'Q *i1chW| I 


^(Fpl S 

1. Barnard Lovell, In the Centre of Immensities 1971, Hutchinson, 
London. 
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6 6M Cttjjl- 


^ • o ^mn (rrt ^ ft*$pi ^roi, ^n®rr® 

'Q ^Icn^C^P C*I #^*^*1 *?R <pwf^ ^t C*lt^ 

^J?J ^TOl I 


"sr^tj ft’tfm s ^ RR 35 ^Frrft? ^t*tj’ fwFR 

'sr 5 ^ ^i^c*h '©dq i ^mr^si Pr>B crc ^ 5 R^ic<j^ 

c*iu$ ~$jf\ v^rs^rr *krI ^jc*fj ft$Pi ^ ^rifa w^*K '5TR*tj^hi 

*f\5 



■ 4 *rfr ft$pr ft ^vsrft^ ^ ^p^cf 

i ^itr ^n*fR ^ftsj*^ sh ft^tiR? <>ii^Q^r r^^ri^r 
ihRhiw ct, Rm^fftiTR rr*i ^u *j<r3>JH 

fto? ^T^tft CRER *{fft | '5RF©3 RH^UR v£) >1<M ^3 ^J\sJ^ 

^t<pci I ftft ^ Pl^l03 ^ ip f%5 ^ (R, ‘^ft»NOC<P^ ^’t'Q fttfflTR 

<WR RR I CT-RI, RW fa^lc^R 'SRJvsTJ ftf^g I 

RTR i t<pRI*GR 

crt&r rrr <£w 

rrr ^?rt R(R i rrr wh >nan ft^Rt ftjj^ift cr 5 i ^rj 

CRR C'&f'© <1^<J ^ i£R CRM C*T§ I ft^ 'aR'gjR v*l? "^RJ 'SIR 
'Sr^r k £& i ftwc*R (R ^ 

C 5 1Tv5t*RR R(R (TfBTCR *lH< ^ftsRJR '3MJ'0*J ft^fB >il^«ij 
RcrcrI 3JR *11 cR i 


ft^ ft^ ^nwi ftwBt *rf3*R 

R7R ^TT^f*D 






ft (RFtft (De Broglie) ^pR <PC*H <R, &«T3 ^R^R >1R«1 
vsj|cj^^fc^ ^RTC? 5 ^ ^R*ft ^sRc^R *HW <p® <^<31 *HW I 

'sR^ RfiR *ff?jfts | ^T>1 C*K$v tiftSt 'S?fB«1 ^<1**, *£)R CRM *TPj-tJ RT 

^S^lRt C*T§ ^R® ^R 7 r D *^ftl 9 f ^ I ^5^ tw^j, ,op P c R 

^s^TI 4RK 'iftw^t ^ ft^fB ?rf*R <71 (RSR ^iftsfR^R ’STI^TW c^R 

7 T ot J^ftl 4p l ft^lft© ^ I ^*lf?[ft5 ft^fVcb]^?! *£R% *f\ ISR 5 WC^ 

v£) ^R'Q^Tt ^Tf*R ip^ 5 <^1 I ftg ^ ^C5R c^Ufl, C^R 

*Ial ftl? 3Qp RR ^Tv^fTt v5R5f ^tft ^P^PTI^ ft^fR^ *fR RI I 
<3^\5<3^ ^<f>rr? C^R, ^RT ^ c ftl ^R? 
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■Jim i vssnf^i, gt g^o^tsf f^pr wt ^rt'tfw « * > fra' 5 n c ffw 

wr ^ftwiN wfE^ wi ^tm i g«tw ppii *iiw ct, 

«pti<Rwji?j g^pf g^>fE> ftwra i 

4^ifg b°1^ 1 H ^ c TT g^ 'SdlPM ^OTO WW ^c?f—4 g^&T 

f?p{fpr l WS gsrfWf gt ^*RI %%%! I CttFWTGl? 

; 5[fsr‘&Wt TORT g^tfl g^T>l 'Q *tf^ g^ WS| 

Sifc^oTM «fffalW WI W ^ g??. g TO**! ^jf^wra 

«cpcH3 g^5t f^fwt iJJWPI? CRT! ^1 W3 *IT I gt ^fal? 
s rf % ^ aj9Wfe?P f^TPRI f^TI %l W TO *ff? c tf WT W CT, f^RTB 
^g^sj d)^s >5fT^ i gt ft'flPt *f#fa r t? ■JTKTPf Wit W1 ^13 fSRII? 
gjgvirtl g^ ■^tt'GTJT W S h^.'b'S X bo- 108 joule-sec *IT tUTC^ 

W*T < lf^l6'S |* 


srRoff^^voTWi -giw<t w«i wrra t^^%i wiww 
WT ?TS? ^GK5. l f^? WTOffS T?R oj^H I g^ 

w *jtot toto 5nw fcrfntpi^a 

v5i i ^^ sfoH 4><&5 wsi i ’snwfWvsMi'i «iMImi wrffa 

fiRcrgra 1%-n^r f^sni f^Gsn^p ^==1 *x$ i 



‘tg<?l^\s C^J WWr’ 

>i w lR^'o w c fra 'srctfj'O Rwra 'ffwi ” !, ft cwn wi i gt 
'tH flTO3 c*P oo fr> <i^<i wi ^wc^'i 


■^fe«,-C^N^?I C^ai^s g?>£SI ^F^lft ^33 7pg 55ftC^ t% s Tt 'i>M 

jf^hiw i #rora c*raf*R *fw gt fatfipra ^ < T3 f^a %®h ct, 



g W5i oq^gj ^g 'iiics^t i 3W»ia 'BS ^rrg^i sfpipj 7 ^ 

'5Tlvt*R s ^fTOT'of g?f ’TO 4l«t <pcs <l!w*S I WTTGra 

tg^gj ^ ^pran 

tow’ c^ wi i ^ tou HK 5 o ^n s 5ii<p^ e t, ^l'B < s,-cbl^*ll?i, 

wtfw *1^ 'Q *lf« s *11^1 ^iT'ffw •ffeg f3RTl-srf%f3Rn I 'g J 1<P C 1 

'jHj'o Pifo^jj Q)»g|-2|Fofiki>g|{, < P ^fsrf^o WT3 SJt&^l C<p^ ? c»ilu5g 
g ji<p«i <ic c i'9 TO^rwn ^i\bi'S c$t sj^Fbc*? <[<jic'® gNlc^g gpfi '5p[f^ S: n 
*rt i «ii j iw, gt j i < p c i ^*1 c<p g<pf5 < 0*1 ' j rsrf%'5 <p<iig 'srf^finn 

«fWc 5 . gt f^SPi cto^ gi, g ^rsGTt g^f5 g^ 



i. <a^ a*^ocq> ^T31 ««! ^?T ^ (7FT5^ TO<P arf%fg S3TTC?T1 SPTK^? 3fp;«l 

^Sf*f§ «jJH\si| *tf3RJ <#5T'I *f|<3Tn I 
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fotoh v ->'® 

^t?rt "snai i cm^t wt, ^%-u>l^*i ^ ^ 

^rt 0 ^ <w^m> 7rs#s ^utto »iHitsra « wwra ^ 

%t ^?rt ^rH-'3j^Rs- t £i^ oti <3 8< cffiMi ^n ^rc*u 

3jftJ'5r 5 ttf53 ^RpfT 'S ->isffv© «M\!p '5t*3[ I 

4'lwt, ^3PP^ ?TC*fJ fiffiS C^H ^=TT ^PTI 

'Allsll^il f^PT I RealHd 'Sptl'© ^IWI ^ 

fwi csroT^rra 1 %% ^c®tt ‘fajpf’ i 

'Sft^f^ f^'&3|C*i5t ‘jf^C'o ^ 9 lwl'3> «<k e ’llD»ll'Qt s Tt 'feH'St’TC'® 

'5f£ptf^? f^TCTf? vgf»l<P|« fnC4'5. ^Pl fHC^t <>C3 I <FTff3F§, 

'Sfitir^s) ‘^<.*ij’ f^tfpr *ra i c<phhi, '5f^*ti ^ wpmw?! 

(^Tij?lHj\s|<l ^llc4> ^TO? ^*Tf?l ^^STl^ioSH <Ffat e t I ^*IIM *Tt 

^«Tf 'Of 4 C5fa Prt 6 ^ CT, ft’tfPT 

■^S 'SM'o J l*' y lt < £ ^ff^<P *fRMT «TTC®?f TO •fl'Q ^.t'o *H'C3 I 

'0’4j J J<4 8 

1. The Philosophy of the Physical Science, The University of 
Michigan Press, 1958. 

2. The Structure of Scientific Revolutions, Encyclopaedia of 
Unified Science. The University of Chicago Press, 1974. 
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* s ^flhr *nR 

ct^«, «r *nw totto, cro 5 t#r * ffyjtvm 

TOTC^.; vSRft "<t$3 *f^R Rt*«* 

wr tftta ora, f^j ^tjn^ ^ 

^PP^T fg^ fgC3F C^Bg Piwt^l I 


^f§o<ji ctto*tt ^g ^g <11 ^ 2 ? gi '<iv®tct cotg c^ro 

^3 <7RTOT, TO RCg *1^R 'Q Rgj^ '5TO 5 'G s||W olc<P cumulo 

nimbus' ^sTOf thunder-heads ^°ll ^ l <0^5 ^5 gv5 *fRJc\&3 
TO-C^^IRt, "TO R<|fo io cgw boo ®°do|*j 00,000 

CTO* 80,000 TfS <tfTC^ l ^ CTO<JS? ^ R^S C<TO* 

fifra ^eoo Tfis $*r?r cto «? to 1 4 $ fggfe ^wra gr ♦t'Sluvon srj 

^ CWJS? ^^rasni TO I ^ITCTT CTOTOm to*i ^ *ttfg * 
TO*F g*TO firf^TO TO fTO TO I TO TORI ^rtc*rt ON*[® 

cog ^c?j *jRfta© c*fWco *tro 1 ot$ ^ *llRo*i cro^sfw fgs cto* 

<plc®1l <0TO I ^ CTO^pTO ^TO 5 !^ g^C^CT vflTOM RTF; ^§*fc3$ Rc<J> 


TOHj N ^fr^ra fgcM Rc<? ^ 



*ftl^3 <lloco TO^ 5 


vfRS. *i4Rc« ’tot? 'amn>|« TO | ^50!^ ^ CTO^ft®^ 'oiom* 
Rfo*} ?|oRoT3 ^fTO vf$ CTO^JC® ^TO gflTO *ifD(.sj to^, 

TOj*Tt ^JCo Rgjsflfo* gf^o TO^P I 'oc3 ^co Rgj^?*tf^F (electric 
charge) g**!^ ^TR ^fv^tTT ^g° ^ojvsc^ vfftgg *lfo<i gf&^ 

*fRg\*lTR wRt (Rt 1 4 groi Rlojj toto Rc*r ^pc$ 

Rgj^tfeii ^ Rgr©t1ro ^rot toc^ i tofc?j sjto >i<5gp 

^C®TI“CWC^5j '^loJ'QJW RgjolRo ^ c fTO'C®Tt, ion capture, contact 
electrification, w*? gf<3Tn (freezing) <*R® drop break up 

f^lfoC^ gT'QTTR R^mfro TO i^ ^5RJ 

TOTt-RgjolRo CSTCTO ^WM %TO ^3 g|Ro TOH 

to otto gc^i Rfofl *»tRw Rgi^tfro ^)«rr^N to i ^Ri ^ 

^QT S - RgjolRv© gs«Tf <3 <jfta gscff <l|vo|C3i<j gRpf C^\ ^HRI 
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fi'asH 



f^snf^o c%s c*k*t *nfgg vnwn gg^ 

^ c fT?J ^lf^ c t^ ^ | i£]^ g^f gfgcf® 5.<3Tft^ WcB gR <ijg° 

"fg ^g w gsgi *t vs i <xr$ <mc*m ^g ^fliwn wr tggjs, 

gfe 43r1 <K<1 fg£g gR (Tt^fTFT fggj^ ^«ll4>l gf£ 4>t<J I 

fggi^ ■*!% g^gg ^g gg'*?g 5C Tt'©e«Tt $j«i < j > i ^grft 4fgg 

gRKgj cgggesg ^*rcgg fgw ^ ^rm i ^ ^rft w fggj^g^ig 

<5<5^»<^cfj\Q^| c*rggc$?g Rrcsg <Kd i ^ *pc«i cgggc@g 

^ww ggr^igs 'Q fggj^ <jgg* gtg m i ggg ^ ftgfte 
fgg^ to^r gfgj gra eg, ggjg^ gr®tg ^ g$ *t%eg* *jgg* gseg 
gige^s <m gt, '©gg ^ R^i'u ifj^ g^ mm* gty^'ST ^ng 

g*V|fl>\$ | ^ g*^gg gegj WRt eg C^R 44^1 'Q gegj 

gtsfej ( it tf^^ *fl$fgg) •sftn ^oo c<Mf!5 rc^> *fteg i 

^ cgggtesg gegj$ grg>re *neg wrgt ^ cwn 
egeg* ^rj cgggMg gr CTOM e^eg gRt%^ fg^p gre grcg i ^ 
^fRme^ng frjRttj g£*n em gt*mgt ^tc*rig grsrg* i ^nggrtg fggr*. 

ys^ o g®*fr® ^ <rf^§2Rg*t i 


C^^i||q|<? *£\% ^ <5 TT® £fFG ^31 *t gfS «PC<1 (io,ooo fe§t 
C^PSoSfvS); <nva|cgg 2R«T R*3RTg c t (expansion) ^5 v£)^^ 2fyt5 '*K 

\ 5 ^?f c^oct ^ic^i gr ^mt gsj*gfg Rc^ic <5 *tt? i 


gp>gfc egggc®! gege^ s (^) fgf^g ^egg (^t) 

f%gj^v *tf^^ TH usrs^ qc^f fggj^-F^ lightning sfy^ 

Rc^l^g ^It ^TSRT Rc^i(.<i ^ i 


cwsfRn i^gj^ ^ ^i*itc^ 

^ngf^s oii<q^|\3Tn R'wi^^v© ^ngrtn ^ftsth ’ctw^ 

'5RF^tg > ^§gn© <3 f^gj^ cg*t ^igoicg 

cgtg’Rj ^ i , 


7 &SFpi S 

1. Encyclopaedia of Science and Technology, McGraw Hill, 1977, 

p. 688 

2. World Book of Encyclopaedia, vol.7.1966, p. 432 
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^ s voicw^i m c.'pc^ cro i 


^1CH< *\ |i|W ^5lf5T® ^ ^®TarT *W 



•sit^ot i ^ ^sncm Ratmir? 

ij^tTSTH ^ c frf% f^FTIR *lfs|{b’'a atf S «'gsr£i(.vfj<l 'STR‘ S 1 3,800 A C**tt*J> 

7,200 A M® f^fo (1 A = i 4JT!3$m = io _br C>To ft?) I ^TR s# 

cmc^ra ftqnt't <ra ?rrei < #R (w) (cm) 

RTW ^-C’tHC^R C<*“twa ?SR> *RT< I W 'Q (Rsm^ ^cw 

^srrcmw st^wf cm i 4«cm ^<13 

RTCm-mRll^ Sff^fSRTR W 'SI3^0<1 ^ m I ?T57R^ 

<HQh> I ^)h tjflR ^It-^ffra ^ ^ ^ 'Sliwr?! aw m I m 

cmpr^R 5s^«i '3)i(.oiR < p(.'55 iiRs arosaj ®mj ^©c^it wift i 

<9^r '^l<i'srg 'siic^. *dcis c*prt3f RiW 1 ^°^t ss^prtis ulCo 

mi i cm* mum; <ns c#pipi ’s^.’Rrsra atf-p 

'e artels w«rc5 ’trc i caft^ix cm «iic«ii<p Rsem 451 

WCil i£R?, ?P5 'Q C4l*J *MI ^ R°C < f 1 's 'srf%W ’’ttffo?! (RH C<HIH *swfi* 

>jT3 ^ 1 

Cuk’R ^P»Hc5s -'ihw'5. ^1 CCtC’Rl ^lf*i4l afR 

c^taj arcne^ >^<“15 cHMl^fo ?® an cRC^R ■srf't f^.c j it < s 1 

<p3lRm < ) l'S! ^t«it, <pj|(.»(aR ^ ^n?,Qi»i)'4>|(,< 'oilt c iM 

C5ftaR ajfeR ^ anv3Trt %g«t m I ^ %\5R| #t? ^TR 



RtCmrfR m 1 fojjs, FSRrfRl ^5T$rs \ft3 'sjtisn ^ ^ 

^ are 'Q cm m? ^ mn mPfl 

5C5 ajT^ I 
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* 8 f?f? C^PITW? 'SRT f^HT 'Q <R4CtH 

^ ?f® *rrft ^ ^t? ?rm osito 

^fwi? ?ht w*pt ^tt^r i tjwr cwr or 
' 3 f!r*' 6 orr^r^ ■’r^ ?#e r i 


esmw-fl wn ■*rcTmt*r ^fl ^roir^T s orra?t 

I’^'&R 5 >IH's<=1?hC , ’t ’Tit; ort? W t?^®!?. WRjt 

WBITR *RR 'SPEC'S 4??, %R <St?«f «P<IC® *frf? i <4<Ft 


^t '®T3j-? co 'srnrT's 4??, ^ ^*RF¥-<£i? s,o wiros'e 

4 : «tR g *f?f? <jf«rftoF (Mira wrj fo^p© ntf^ra ^ ^ft 

<PRR»T f 4 ^T^T Oftf %5T9 v£$ R, ijfafhjfc ^ *5^ 

wnfi* ^fsrft c <5 tt®tr s t^- v£i ^wrf^p °ro®j? oprsiTgpij-tjef ■SR ?? | 

Picul'S’ '3tit c iit) , ii'fi ' 5 rf i Jjc i J ^n-nrs fcr'Tftc'oj? 5)»iis?n <p?ti. >i&<i i 


'0||1|<J| WfP, ‘il< s fij tW W ^5 ?R ^©t? '©RTa <l^vs| \®\® ?R | 
^[Rft ^<pfi5 R“IM C^J ?1? <J! 3 1 SfTU ^,800 f ^8 f ^8 (SJT?T 8 ^|vs?|<l 

1 on? «iprh ottstir? ftRpR ^ 1 <r < jf«ifpfc&? ^ >ii>ihj 

'5fv*t P«l$ 0*J <Fp5?-?R <PM STff^ 5 I ^ >|<I>ir) <1)<I5.|P<» ‘PIC'S? 

>(V|'®ei *fC? R?T CHIC'S < TfR I ^ T|f Of?J*t? «5 uQ»v9-N ' ^’ 1 c 1 p\ 

^P?f? "ST® ?? 1 uq*Rp>, 4?s ^rfe^Rf ^ ^ 

<7PC5 <ij^ figift? 80 ®TR? «TC^ 'ST® onej?3 Tfl-STRJ (TPW ^ ^C? 


' s n<2! 1 

* 

<£\% Q2Fft*{U> ^ ^Ttn (71, (7ft CTO? \PTC3> >Wv<?\ ^pft ^ TJT?[ 
^TPTt*f ^lUi, I 

4 

1 

on? ori ?ra h oststtr? wrt “IiPwri w*t 8 ona ornm^® 


?T?^f OIM l fvH 'allHIRSR <®1C^ CT, ^IPTSTR *TtR C? 

vsi ■srf^R? ?i«fra 

%^tR ^S? I WGRt ’tlfR? ftif'f <HP§Rra MC5 

* 

^ t£Rsf& ^SJTC^ I 



v£Rt SDi|^ 
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ob- fa'fcH 

q*n S^’firwR ^ ^ $*rc<ra fitqs 

b-->b f®g fig (<?-*o irft*I) <#3 R'ao l i£f| iStq £flq 8 g * 

'5(!il'*w 3RTC5. ^(JalOSM <3 O|fi|05iMq Ofll^ ^S#?I TO ?FR^sft 
^ 1^5 (CO2). «MJHJ fi 5 ^ ¥ (TR <3 *£^=11 | ®R£q 

^i tw q "510 qitkq^n ^c&q ot^i *m?i < j ) ^c 5 i^ qro q>tq $itc® 1 ^ 
q*^ qifikq«ii fqlwf 5 ^® ®q^ frRfifq ' 5 rt% 3 Fsj qt^qt 
£|(oC<ll*J q>E? I ^t>Tt <ijfi 3 , 15*1 •Tftsf ’(Rfb'a I 

qtqqroq ®qfi St’itTJRmsra 5 *rcq ^o f®g fig (88 qtt^) 
fi^o 1 <n ^raq qra IgiuJiwtiq 1 4 ^q <ot 5 w (03)4®# 

^ I ' 3 C®fR ^Rf smt 00 f®g fig ^*TCq «RTfR ®tq 3 jq csft® 

®rr*t® ^looq oifocqofi qf*u i£m ?sh qf*n c«rtq> Ific® ?wt 
qR® «ircq> 1 

^ic'Sit^iJiw?) srra 0^0 figfig (^00 sn%r) 

‘^TTWir^rra to qfifi® ^qs froq ^m<3 ^q 1 ('mtrorqrq^ cq®tq 
®q^ erfor^TOq qrqrcq ijqt^q cq®tq CTi ? tiwtc*t onqrcqq qt^tqj 
to m& 1 

fwi^H TOf® qi^wq qjTOri>iw>qtq toi oii(.<iq>fD 

^ 0||fqq>|q <PWC^ ®t CEft^fi 2)1oq , *l>| qq ficTO q>tW ®>tq | ?jq CTO 5 

fi*f® ^cn2*i <3 CSHW® TO 0||l>q>lM1 TO TO 5 I ^ Cbfi#fi 

stf®®^ ^J®T 'TOIcrfl TO® ^fq *TO *f®T 01*3to q^R q® 

<p(.?j<p'® c t cq“ft, qt onw oiN^ii #qtqq ct qq>q qt*t qi qroiq otto® ■*ift 
®fq qq^cnico^ *a?q qqq fi® 1 csr]ffoq«iq c?n^ %r<n2H <3 C'SfT&q 

oiioicq ’Pifif ^000000 c®prf%q ot’PTtwtn ^f®Ri *rt® 1 

(fifiqns qqq ■'jfiffi qt^proRTq qfig^ ^t^fq ®qq ®tq 

®T<Tqi 3 tt qrc® Gfra joo,ooo cqrerf%q 1 k£i®tcq qn’twc'Cic^qH 4 

ot^tsiw ?® 5 ^ c nq' ^ liiRfq fifiqc'fq ^Ffwq srstq c«rt® 

otmtwqi® wt q^ 1 firqs qit'rwcUtoiiicqq qrrf% sm 08 

■^Mtq fi 5 sfis.( 8 o ^pgfi? qi^) ^qi ®t c«rcqs fitq> 
fq<1%® ^ 5 ^ 3 ® OXio'Jj fqsgfig (80 »w ’T# fi^® |^ 

ormrq ^ qrp«?t qfig^ ®nqsm«# to® ®t fi^tfi® 
vmm qsqi qqt ®rsnaj q^ftq ■*t®rqst ®ti q i cHq mw<i ^n'eoiq 

i. ■sr^’srtfq fq’t «rac? cq«n ftjfnj q^^w '"Rsqs qq^ fq*t »t^q c^ qqrtrqt qjq^- 

^W<?s 1 
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STHTf I S}^1%F© i£| Sjf^Wt^T^ 'Q t&*PFTft 

sj1%fizBnwm fts srf% w=n? <p$iTt ^ \ 

w *jRi%© ^si%^ ^sn?r <n*(F© ’fi^» ^ i 4 #t 

Rf^ 5 ^il, ^TtRs *f?R TRRR 'Q WW<)N ^5(1^ 

TP^ <F^T 4>W? 


i ®rmm c«rre ^rf? w=t to^t w cuwiw* stftj 

'TO^T TF*T-V*ltft C«f7^r % ^©TUR 

' 9 tf?l^[1^, ^%TO, 4R°s ?^p© \©TUR WHJ *ffR ^ops 

sfransr^ i ^%f (ttos wsr w=t f% js> fr#hi siferrt 
^ra> isf^hi srf^RiR ^nuw ^?° 4? 'srT^rrcsr^ ' s nf5 c$tr> 'Rfs*} 
■*$m ^ ctrf^s to*, ^n? sf^s *iR<ii%> to 5 

vSfWrsI Rfo*) '5f5f-£TaK5f \ 'o)|>Jl'ofT><i \5iaj- 7 ®R t T*f , JRt' i 3R'»lt < 1 
'5|^[ i fHR 3RC'© "SRI 2 |<£f\st\a R^JVH 'ItR 51^ ifR^ 'Sf^‘i (.<>IW•si 
<PT*feFC s I ’flRpsT 'SR 5 ^ < 5 c f ^fsppt ^<10© $.t<) i c<P*1 r il, ^*1 *P(. S 13. 

Sfe'Ssiivs «>fr<^ ^srt ^iwibj *mus ^' ofi<prc<i 

^I^W'Si RR«© Rc>ic<j 5c«a^ ?.c?ic^. i ‘‘’fR^ q\ sjRrti 

«2^©T *m ^ <K*i<t>ft tor sjtt’R w Rrc ^kpr ^ i 

9f^ ^R)\o ^fsR ’fiR<j 4<pui iiifD *$« Ru> &t,°i ‘^nn ^i'»i^ 
R*ft«T ’ > TfR 'ol'Slw^l RR's 33J I 'ilRIC'R ^R^ITC*! CT TO*I ’tR’fMI 

^m\ cw^if© *rt^, to<i ^<Pt?.T"t?t *rcro 'srf^r *rrR c*tm 's 

*lR<$rl <lj<i'^l l <4 RR?H ^?J 'SRcis (R*IICT C°1l$.1, 

"PiNPiiiN, <p j i<P'?iM, , #lf*tnrsi »4R® ^rn?rt 



^rtR ^rrg^i srferrra ^rc?nrsra ^twi "5^ c«tr^ c*rtfw ^ i ^ 

C*ftfw ’ftft 'Q «HTHJ , *rf^Sf ^ ^TfNpRr sg^ 


<IT^f? '5TfWf srw^f 'SRcn^l Rf^n 'SSC*! c%^ ^T?I I SRcitl 

c'-i$j\»j'a<i-^ 'oiR>R'a= ’ftRf c*N ^1W sTt^tn '5Tv*t C^TC^ 5 

5t? , rrc , ‘Ri ?i^E'51^nr?i <^*11 SR>i 

' s n1^ c*iiR'« ’iiRn '5j*i 3 T^ ^<*r® ^ 4 ' s r ‘^R 5 >2ff3p?nTr 


1 RRt ^'©Rt'© ^Tt Wf'St ’fjf'g C 5 T^tTC*TT ^^<1 I 

«ff3F?nn ^=p to ^R3v5 ^ 

“if^^l ^Cb >iH° lii 'i||<MW vslt'lfl Rein ^?I ^ft^lR*^© ‘©IC'S ((R5R 

^C«1 ((R5R 5 tTW?f), <Ri s, i (CT^H C®RRf) ^I^Rt (R5R ^>«lR 'Q 
^t) I ^Rc<p 'SIMM f&f^ iSRT ^©ft "l^l ^ i 


TOl4>|!K*m RTR 
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fasaR 


fife*) ?RTSJ iiH'Stl$ s l ?at fsat-f^Rit 

4 Pff#ra> aM 'fraft 4a 1 44| *f%4 ®41 

fcfvfa> 4fa? 4ff?ta tf? 44t TO TO WiR] gaj4 R°I?ra c t'3 4f 
>5RT 4a 3TTO ’fT^Rl ^ I 

" %%r asj'aj^a wjff 4rma4 *wj 'S^rr 4$ 

RSKRTO 4S.TO ^44 I b«ll4lM 

HI^CJa 1 C'SrHC"! 5 4TC4 faf^MlI 44BJ l 4^5 

a WR 3$ C’WWf HI^SlR 44“ 

iiif5f5 ^ 1 4 f c ? *nfw to«i vifiTO 4a art i tos^r 4«an Rffi^ 

^rf^rsf *f*trc<fa Rta ftfsRn 4a «SB <3 •ffcdaliB ^I'sRxs 44 i 4$ 
gf Oni tlB 4RR '5f°'*t® rtIB^ 4<i #a<i R4twm 4ra 

<?ttw i a, 44 'Sric<®-3 'fRT‘i'3 ftwliiSla ®I«ci<) ^*1 Rngw^tei 

cTMIC^ *1*^*1 ^f 





3f^f 4a i ’trfw rtcr 4W RtdliaRfa ^totr g 5 ^ anw 
(^tj sr§a 4?ntaf 4f5f® 'ftsfs 4a 4 ®r&w ^ifsrcw ^ 

^tptH f^aa wto i viBhi^wI, «i-r*I c-ei< i w ftffeg 4 RT?ri 
4fSrc®<i f%f®g 4a rs.^ 4 ftga? 4a 4 wa ^rrfww Ritsw 

7 ^ ^ I -s^h wtot 4?n a, aft^t 44 W 4 frsa RitdataR aM 

c^ >aR M 'Ktfta? rsosw 44 a Ma 4 i w?. 4Rt 4Tfw 


*ta comr WMa $%R4 


44 ^«T® | 44fB f®4TO, 

effect 4°WRT 444 4RJTOJ 'Q C^l>fIW C'ST'StJ ®14 


ME 



^Taa spfl^ ^ ^ ^fu ^RTa w ^a^fB 
c3%® wt’t a^ ’fTa, ? i>. *i^h^ ^ a^H s *ttgj 1 t 5 n, 



c*f^ 



aw s WT*f. ®i«i 


wi aw % ^taa ^orrfg i cw cw ^paa 

■sRitjT ^’faR? fw G3% *fRj W's ^1 '*$&< ‘W itof ^ ^ 

^it i 5ftw t a cic^ ^1% ^nw's ^gna ^41^ sfarw i 

^aa wx gt a, aawa ai^# 

$*fa ^1B 7f» y %<s ffiita ®h w^iwa fgas wa 
^ ^rMt'R cett <>a csr i <n^w «Tjf%4i ^a 

tow i f®fg wm <i^sf5 «rraa ^ma ^ 
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’STJe’I-'^rSJTC*? R«9h 




^gw, ftflTW's sn^wpi* 

<p®kp«iiR« *rt wt wt i 

■STT^ #t TO TO £ff^ TO 5ft! 




^.8 ^.8 <dn C5\m ^HSH »TT «<w '4 ! *R^ < PSt'® *IMM *Tf, 

’arrest to to "sn^ tos. *tm to to t^R, tot 


W*TJ ^Tt £1^^ l 




arm to to tof « tor 


iffSR i£R5 ^ HI «T«f*ff^ ^«l?( w« TO l TOJTO 

•a i to ft 4 *r1% ^ f4?<n TOsn^ R'oI'Sih tori ^'o<ich<i tot 

arteries gw tor ^n*ro ^oT‘ s T*ff^ ^crttfro to TO4 i toiwi 

a ifFra ^wr^R ct *rfTO wt pfto toRt^ to, toi c4R C4R 
(w toito ^ ctoictr mm TOTRt cro tos i ^lost?, ct 
rcr ^srrft %ro wi? TOt to (Tttoto TO*trt toeto to 

TO '?rf ^6 TORMR ^f-fa^f TO >TO ^RTOTTOl ^I°1W TO 

TOR l ill'StlR g[W tSTOR 4? ^TORTOfl 'o^R '©H ^TfTO* <llTOft<P 

faRrt-f^faRrra ar^£f^«f m? 4^4 tor i to <ii«it<te, 

vsT^nan <j'srl?j 4 Ic<* i 4 TMR 1 JI 4f4aR <psR 'swj '©iItoI < pjl e i‘ > il^t> to^ 


(atfK totot f4?4i ^RtTO) 44 R 
*rrf 4 1 




aiHC'o 

^<p'5| £j|^Fb<q> | '©|<llc4 'S'9'3 

45TO <*lfi> (t(to C48 G£fg WRRITO f4f"lt TO 4 J|«iPrR TOf?>5 44^ 
4l<H'£$ ’f§ e n© ^4 i 4JMpRft *m$s ^$<\o cm C£fg TO*f 

to tot TO4i ^rtoir to* k^jft>4 *f5icii to \ 44 

st^R-^TOR 4 Jl«lPlTO <3 ai% 5 R CTO TO «flCT 4 ^# ^ 


^T’Wsnn 



'©wmui f^f*rt <j><ic's i v£)«K4 wRc« ^tptt ^ihPi^i*) f^rw^ 

aflw -*3[5T?rr?T me* TO, f%?4T ^hjhj 
TO« f^ 5fTW 1^P5 TO *t%TOf? TO I ^Rf 

: 4jHf%R *f^CTORT ^®ITO5I WR TO I 

^T’fT^R m 'TO^T TO5 ^TITOU WI ^jtf^ i TO4 et^ 
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8^ f^SsR 

'Q 4>lkwi<! < TI«ra'Q rara C*J'Q^®TT ^lc«f=ic^ ^!=TllH %>!« 
?ra? ^fPtrafl? WIRT (71 WRrsflsn sfraraR sflTTRR WR 

<7Rlt ^ Wft’f ’t^R-^’fRHR 1%W 3R I <>IC®R, uq®T 30< Tl 

$*ratw m\w w!$j;jra« ^MT^f fspra *n«ra<j *?r ^g*i wi srara 

4 wr <rr, <mc*m<ji <tr >ra<5? sps ’nra wra? Rf®3 wr ornsrai? 

wt'sra? wt«pnan ra rr i iRPtwra ^ ^5 ^f’fsrRra RRra^ 

'O'Sl'g'a ^ra ‘W' 'SjMfra RIW3 ?RR i 



3. e $.v c®mt *PI*K’f ^nim^ 'srffara r? ? 'spr c^rr f^pr 

2fM^)i, r»fn c^rio-rm' ^?fa® ^coc^i, 'simm cstrw? 

RjICRT 'G ^RJR ^rfa® < PSC«l*i I ’ff% e ll(R '*M ft (.<?>$ 

e»rai fpw ?ra i 


'oiiiii'ofU wr aj«ira -snra#^ <sr 4? rr ftf^s srri 
^f§ crRr rnh sic«i'8fi i R>% R'sai^l fRtfpr rtth, 

'RTfrar? r® ra®r R'kri*! #? cra> ftW'i <rr w fra 
’jfsrftos sm rrtr ®ppr r5 i era sf«R 

sihm?i wrrri RtRR fi'sM ®ai ®nra? RtRt-fraTH c^rwi era 


’fra l ethft'wMlra? 

■ran ^ <7i, r*r 

ftw cra> ®RS*t c^r Rf&raT ftsff rap® r^r 



fR$R ra, #ra? Rrapj 7jf?RsR?> 
®?r <tjrr wh R>%<i fi^®? ri> i£r 



wtR r®, ®*3[ ®tr #ra? 

^fR5) RS[?5 dj<7>fij ^5p3 

fWRR ^*41 fRTI I f^R 
<ra i *Rwt» >5^1^ 
<JMI(lftR faRfl R^t><T> 
^’ffra'3 rriiwh i 


m\ ^9<f ra f®^Rvfl 

wfN ^ ^fRsntira ttBiPivs ramft^ 

t #ra? ^ csR'ff^f® sjfizRn fRra«t « 

^I'S? ?ra I <JMc®t$, ii]?s 



^ w crat 


®i3 Rnrn^s? 'sra^fij ^TT^rn Rf^vs ?ora ^ rc<®j? "sn;?! <ti, 

^StPP RK’f 7(1^?? c^R V5f%^ c^ I f$f5RTv®t t«OR 
TRf^vs fi^RR^s tr- sn^ ^<j 
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'Q ^ 2T H ^ 'Q -HlHta *fft\© I 7R ^fjt ^rKra 

^'qth ttrt *ri*R% <3 «n*N^ c«f^ 1 wif^re, c^, *t<Rn ^ *imj 

SrfefJ^ sfpij ^ ^(Rfft v£RI <#FTC*M '5^*0 RprTXH 

*fT§ « ^ C^ sfl$ ^ CTfN | «j<j^|M4 '3RJ $%T 

^r^r, ^itiSiwn, ^rt^sR, ^r%®R, ^fwm, otto, 

j <M>M|n> r'®j||Rc< 5 ftSR f%°?TT fr§R i ll'0^|?j sf^? 'SIT^TC^ 

^■'Tt^ra ^rf&pf gffen ^ c’lwft 

M%2M>T*t ^5 1 <rot, c*NT a, ill-MOttiM CT ?R>*t 

^ 'S *m\% srn® f^ww 1 

^sf'Sw lir^f £jf3Rnn '&§?? 'sii^m =TT'» i 1*i'&i*ii'oi ct 
*ITO St^f ^ \s| CSfE^ ^S*fj{ ^5 *3 «rt?[ 4RPT>! 




£Tt$ f*tW5 *tf? c t'a ^ W$ XTvST W^ 1 H<n I 

(fiTsnf^s ct) >i<ja=i 'stt^ 'Stmm ^sriic^T f^f sjnfR ^ 

W3J >l(5<P* | f%^> R'Sal^ "SfCT <f>M*H, i*MRH f®i£FT<i|-?l 

OT^fT's -nT'S'm ■?rra, vai$.c*i <R*mp? #<rcR<i stfen 

i^C<l I f^jj, C^'S C< 3 'S C-PH f^SfPT ‘PCR, spffc T?f°Q}»3l'»IC < l 
f®<£R4-<J ^Tl f% f^i£Ri£) *f^R W «J«T5 

i vsi^fa t%#?i ^ '5^prrft ct c^r ^raft^o sffsRTM 

^Mc*! ^fRi I C<>M MTf’tTt^ ’T'blOa SOr'lT •>HfPl'a 

^fnM>, \55ff?f <tmtrr ^<i i ^rc^, ct ^i<mw 

'SftSt SITSFsn ’llf^ C 3 ^ ^I^IW ifl? '5rf 5 f5R 

^5^5IH 'a)|ej|^<j ^ 5c 1lc'a^. ^,C?JCSg. I \5S|Rsf?|vs C&% fD'S^ f*TQ 'OlRC'l 

f^at 'Q i)|'®l<J C^TC^ 5 C5% fUSc^ 'S ‘ c Tf%' t T^ 

f^T*^ CS% 115 ' 5 (,<l^ *t^f*HR?I ^I 55 ! ^P 5 t 'SIM R 5 ^ *RT I S||'®? 1 c'»^ <ll^W ^ 

tRC^ ^otiRT >||^<J> 'SK.W RPR R,C>1W fW^TR I ^ 



«1^|^M^'o '5TPR f^wl^ RTWTM TfTCSl '5n , a 5 tU5 ^t '©'*R 

5p5^cf 7r?ps=f ■'tnM i f*t^M 

R'93i^l 5 n; c M ^ *t?i i 

£t«rsi #^r 1w?r 'Swrf^ 5 ^Tt 1 ^ Rrc^ 

wR-^sfiR? 'siMH'®^ i ^pti ^ f^spn 'aiic^ ^rr 

^Tr^rrr’U tm* i?pn$«^ 

'Q ^5TI ’^R-^TIWT? >l4c**lX ^T ^5P3 ^IlH' I 
uq^sf& #ofw Jif^sR " 9 P ,( R '*ll(R ^T 
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^<3 i , sn < jc*R (7i * 1^*1 ^ ^ ^r ^ 

f^vssl^1 <^| v£)<>5| *tt£3 WU5\ <J>C3 vdIc^ (R>R ^)<H 33R \51 ^R | 

^m\ *rlfi «Tt, C*N! C^TR> ^tW ^ftt*R I ^RR ^ \3 

okshr Tff^R i %3R #*ktr <urji %s ^ 1 

f^wn^R ^^str sHf^fR v£fS[$ ^<jh>i ^farwot (7i, voi ^ft^c^ 

^ *rrw 1 *rHfn v5*it c^n, 

«m, < 7 ^ v3 ^mR*t t^rrfpf ftRWR R ^r #3 or «£fa 
^rwn ^ *n 1 R^h 'SRor ^ *i<*»«i c^nPi<p ^hRr ^jrji fto© ^wsj 
rs 1 

<?ic's?^, R^jr ^rt <>f<H rti (7i *psrior ^rrc^t sji^oi<i c^r wf%^ 

f^5l Rt, ^3° (R f^f 'WS'SR *7R!<1 <3 'STRJ 1 'Sj^pRvsft^ ' 5 fT ; 53 

^jRsH <H01 T^rR (71 C^Tt^T ^RICH ^ 'oR ^TfOt 'Sfl'QR 

'©’SI 3Rt C^R 5 , ft\3l 3RW 'srftl^Os C^HTI (TF^p 5 , 3*TJ 2ff^t 'S *ft^ff 
ftRt 3R* ^ C#^ ^-^RH>I^ <fRR b4>l<M0i 

'SRJ R>R ©tft'Srg ft R1 ftoR <R0© <> fR^ l 





1L< '* " 




t/< 

C^J-i 




^ ftft (TSTSJTOR 6MJ *jR <P(RC5.*1, ^R^R 

ftft v ^l < ?lc.*R ftw 'SR ^TSX^T’t ^«m ^Iop ^#PW 
R*ir$ ^w*i; ftft ^R Rtot ^tRt*R i 


oi|«j|\©|iR 2fsr5flSE*R C3*t 'Q?F^‘ 5 J c f 'Sjsf <1C^C% I ^R*!, ^ 

^n3R c f'»TR 'SRR 'Sffft? R^5 Rw*Mg<i ^cRRC^ f^5 R3T5 


^R*T*R^ I 2MTO ^ ^1*[i7R Cf^ ^R R^*R 

^!w ^lR 'SflRJ ft5^ ^jfS ^(.<1(.^H I Rvs|<J^, $ 

$&\TR v5T?f ^ft5 


^T?m^ ^TUT? (71, 

'sn^psR ^UvTtJ ft^ftvo 1 $ 5 ] **|t ct, ^ ^R 5 ^ ftftc^R C^R 

ft^ , *lRWt ^t ^lt *n^7R CTR ^nst^ ^fS ^RT i ^'Sl?T® 
(TTC^S * 1 W{ ^ ^RRR ^ 1^5 ^ft^ ^pR? W 5 ^ ^ 
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RR-'$SRlc*l R'sah 



<PW(.^, \?f&® iflTR f%^> ^|gl^<J 2ff% ^1®t? RTW 

RRt I ‘3'5TR <5j<Rlws WRT ^*PR ■ > r~k*£ fRTR^TfiR 5 

'SaR 



'Q 



R$R RRT$ 


RRR>fD ^ir^w rr rrr 4 ? %*r ^fw, ffJirw RRjaj rtw 
* rf*r*FR Rfrn§ R^fa rri i ^i^r 5 r mnp ^RFt ^i 

f$p\l< ?RF© 7R^ ®R (7RR 'Q sfR^ 

3R I f^lf®jj ?$. ^ ?®f, TR <3 c&rMI oil^-STff^ ^ HHI fofMj 

3T#|vi> #3 'Q ^5^? *RPR <Jj<J^|W<] RRJR ®R frtf^, ^TffSR 5 * 

Rlftt|<t> 9 ff*T'©1^! «Tf® (^ft'o 3K® 3R I 



'5T3S RR|'©f& *nS^5lR tfw R?fR (R, R^T 

t^tRlf^ <irr rrr? i viUhi^w RtgftR 9 if%R lc t R«8l^l 5 t c t 

rrtur m*u fcsR <srtiit«H r, rrtr?t sh^rr *n f^ rt^ ®R 

vRRtf? W© 'S||1|<1! £)^#3 1^©TR? RTR RR8PTC CRR ^PT 
<*><K® -Rf^ I ^fftc^s Rf%^RR R? f^ R >I1^(R3 RR R>R ^tRi 
<?nR v£)t >)'©j'i?l RT$? Rf*R W3 WRft R^^flR <P«C^ 4??. 

^fipfSR tjltff© I mi*®* R<f 9 rf%a ^RRflTR RRRI < 1W©T 

RtTTt'S RR *fR (RIRTCR R®[^ ’RS'SR (RRR 8 

ifci) I 4$ (RPR# 


o 

o 


C^IR R 1 ^ R^«ft Rft ^5t (RRT$ « 

R^*1RR3 ®fHJ *fR RR SMtR RR^l RW < P'OC e ll ^8TRR 5t?R <P51 <1 I 
RRnw ‘5'©^*J ^Rf ^TTRI^ TOft $.C< R, Gift'S C’TRRR^, ’PPt, 

RfPj 9 !, ^RPltft, R'f ^vsjlfno «IW4 «rRX ^*tr$ RfitRT^fa '5RRT 

RvaaH 'S Spjf^Rf iZRRWR WTC?R RRtWJ RRRt 5t?R 

RW^'OWR ^ 9 tRTf^ ’$£$? 9 fTf^. I RRIPR <^H S3h«|«R 

^R-^RT^ WRI nj(. < P<lk^R R'2)'$ e 1 I 


RtC«1lbf RRI'sfU R5^R WJW 'EpT^ '5t»ltlt>»i^lll R.WW 

Rc<l0»ll ^?| ^5^, | RR'f, C 7 !^ StiR rR^iw Rf®^ 

■2RR R^R, <|R<3 (ROC'llW ^wl’jR Rt’fnRR 

1 ©TPR 5,1 C® C»^ I <R ^R 5 ®! HHI SRfR ^RR§t ^C?) RtC5 

^R^R 'S^k rR CRQIRR $*R ^'33|R<p ^tlRR'tt RRJt^S •sJRR, ®Kc«1 

Rl^R. ®jRftU5 (R W R?R>1 RRrR 'SRJ ^fl CROFTI ®kl< 

WRJ ^ RHW <$* R[ft, 'Q ^RR WT R^ 

R^5 ^tRR (R, ^5Rt Rf^Tp , #Rt I (flPStW (RRH RtW R, R® RRR 
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^rsnro WFTJ R'SgR 'S £|ct>£|c<j> ^*tj 

<5v^<ij 4c^rc^ <tt wi ^ c^ 5 

TFtTRt WI *ftET I 

C N 

^ssrr t%l% 'iii rr i c,rr frcR* RTRtftm ^R” 

Ri l T RRRR ^RRt 4R?. < £ c f®T RTR wc^r s m&fte $ ^?c*f RRt 

CR, 'oftuf^ RflRRH ?jf£R fRR> ^R Tjft fRR'st WR I WfiR RRR 
R>Rt ^5 CR, oJpfSrR ifR# R>f^R CRtRtRRR Rf'S? Rt ^Dc* 'Rl'^M 

R>t?[ fCR «tR v£)t ^5tt CRt5 cwf ^R, ^5, ^ R 7 ^ ^ 

'3RJR] iR.I'StMP®*^ I R 5 ^ RRt^f 'SMI *lffc> Rl(t®fR 

ifR<^ ^ i P r ^icr sfsrrf^ 's Rsrfsfe ^ i RffwmfcR 5 R^R^ 

CR>1R RfCvSt RT&ttR! f%l RR, RR° CRStRT R^fRR*1 ^filRR ^R^tR RttIC!?. 

( oIR R s g v 5>53 g 8o) i <!>lG'SR, ‘flRTCR 'STIRRR ^jf^R 

iT^Rtt^tfsR Rg R^a R^fRRR CTCZR R^ ^ iR^Ra I 

CvSRt^lwf^t’t't WPW RTaf& f%*TR=T R*fetR «IR RRF® £fRlR 
CRRC^f l> CR5CRT fRRRiR S 


2(«R RCRC^ <3 ■‘jRft R^RRRR R^R^ R^tt <[R, ®>a* ^ 

*[f?t% I ^ cRM<M<M< 1 ojsKRR RJtRIR V ^IC'lR 1 1 r1r& I 

f^i^ R ^^PCR RCRC^ CRl'fl'Si^, RTR ' S I'3'S>'<3» RCRC^ 'RTRTCRR Rf^°^ 
R5fR, ^ 0i Tt%, R’3fRR'3^ ) RfR, $.SwiM ^R° I ^ 

CRtRRRRRR R«PCRR RTlRttf (t 'slIcRK 1 R^t I 


\aVs tR RR3W RCRC5. ^TCRR CRf^tfRtRR 5 £f%tR*?t I CRlRRRff^ 
RR3tRR RTfRTR *o RtCRR 5 RR I 

■^«f RiRP? URtRR, RR 5 3JR'3^t I RfKR 4^511^ RRR Ir’^SiR 5 ' 

RT^[ RTR RRl | ^ RR3 £f!R io C^tf&R "W ^RW Rl RjTRlt^R 

RRilR Rf'GRt C*R?. I RTlRtlRR ^tRtRRf^ RlRH^RR RtRt RRRR|W £fTR io 
■^TSftR I'fTRRR «R^R RRRl'R*f fRT'fR I CRRRR^tR 

^TRJCRR RURlR (to ^RfR ^SfHRRRR I 

i I • * • •• . 

RR3R RTRT1 ^ol^R W ^fRRR, fRR-RRt CRTC^R RWR5^ 

*^>8^ 2f%R^ RjHtf^ I v£lf& ^R# CRtft feRW 

RQfb'-a i iflt' CR1RRRR>R Rf«)3lRR RTfRtR ^.o RTR W£=TRRR I 


Rt ^R3TR. RUK^ 4R5 W ^T% W’f’y CRlft I ^)fu 7.^ 
|R%1R R! ^ ®vs. RHR Rflf^s l ^ ^5R R^RflRf^ ^jftRR I 
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* 8 ^ 


^ 'BTOHPTRJ R^iR 

’fl'OTn | 4^ cnrc=T<M<M^ RJpTltf RR^ RF5 <3# 4lt«1l<M< I 


^<pr ^Tg Trt <r?r^ ©f$ ^rrbr ^t© fiwn 1 ^nn*tCTRr 
^ 49 | t%^9 ?r?r^ C^mPTt? ©ri 

RT >i>i<s ajRl'srMl©^ 9^9 RT97 R’^tf^BP 

c#§^ ^ 99 * 1 ^ c^tf& 'iiic<=iK><< rw f9*im w? ws 491 




^^eilU ^SlRcSfR 



w 9tR 


wsn5ft%^ 




%c© «t«t 9*91 rr 


% i. 



, *. «r*-R^aj, vs. ^rsjrr^, 8. qro^pnp, (t. 
%rQ<p|si«^t, ^i?rm, <\. crtoirr 1 

©T9<PT9t ■'SfMIs RF5 *5-siC*S<5, C9RR I i. 9N*)) 9l*H ©|99>I, $.. 
39R vsH^t, \s. «W« ^f9«, 1 $t999, 8. 9t 

©h^l, (t. <?^© 9RH ©M©!, b. fHvSiaH ©ls<Pl, 49° S. ^93 




I 


RRtf^S f^fng TO, 91 ^f99lR i|vi<Rii<l ^SRJ 99<Pl9 l 

or*ft 9t9 339 , 99 , vs *jfaft rr^r 39r *w«to i.8 

aflR/fRfR l 'RRS, R©2 r ©l99>l, ^R 3 *1999 ^©Jltw R5RC9 M$© "Fsef 
'3C99 9R3 io^8 £f[R/fRfR-9 Chef'S C9^t I <PR©t$, RRtf^R fR9> fRC9 
'R93R'©C«lh R 1 ^ RT«TRt 1 

v5§ Rf9R ^I^RlO R<3 ^5flRRjR^5 9Jl9Jt <T>c4t.^H 4^ <50=1, “RP© *193 
a||CH 9?^ y\bl ^Tf9 R»^> Rt; <7>|c©tR 9^?, 'RlRRR 'RtR 9^ 9C9C^ I 

©iRICI* ^[R%9 RS ^TR91 ^ift *11491 C9tf© RR9 I 4 4RR 

49 s Tpgj iff ^flRRTO R»)C9 Rl*(9 9 s ©9> iJlbl^ 9>9t l” 

tR*fft9 *ff§© C*N (rIrNi v »lN'x^8 'i<|<p|'*R'S^t 49° 49 f999R9 



91199 Re© f*R9 RTRlR®! 91999X19 ^C49 RT9J9J RcilC^ I 
RtTO, “vsfT^f*R«^t RI«IT? ^‘ 9 tf^» ^T 

1 ©1^ I 'oiMiiH ^TT ©il<p|*m«*ft "“i^rfD <pc^ Rl’iR ©I^wi 

^ <R , «ik i T ^rr^ ^tf, ^5 4 ^?. \ fc frawR ^ 

I 4^lt CTt ^(pRR 9t R^t«f <CWW 

^(.^0^*1 4R° FsR^, 2|1©fl> 5f3^-R^3JW <3“lev© C®tc*1 4^ 4 < 7 1 (1> ©.C^'fJ 4© 

<llftt?K*H 9T RT^lRBft ^n®1 Hit'll 5R < tn? t R m, *tf^, R 5 ^ 

crorw (R^ru© nR ri?i f©R^ ^©bj sff% ; c^t? (<r^) rb«i 
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8tr R'SsH 

wfe gmr <feR fesrc^g fe? ot c^m t^rrars? 

em*R ^sfeR 5 R^ ggj ^f^lwd RtgRR ^i?'»lt«i 'R'feHHI £cti 
Sftc^ !” * 

fef f%^ Rjfegptft Rfe g°feffeR %r<r rjnjt gt?f grcgg i 
ptto wRTofei w«f gr®R. “%Rr ^ ^mtg («i$fe 
^rc^f i” gw 'Q R'ol?i «iiiiitvs wt^rat «t^j g>R <r, >iy<i'o 

sfeRw ^Rtcgg ’jRt% fetft <iww i 4 gaws 4fef& 

dFJ# ^RR WR>T*t Sjm? | <MCSt^, ORFF? ofWI RiRW. (£1 gfe 

<Rt m I *RT C<FH fe$ v5«tT #ft<R «ri%v§3F»t3 C^H «( 05 I, ^RtWR 
^URnf^R ^rj c^h vojwr, ^nR'3 cg$ 

«n<R^ *rrar, ri ^imr wrtwr «r<nr*f cggr® *n$ i fe^ 

CSWRtfe ffiH't g^R^'G oRTRt ^R I <£) ggjRfe 4 *RtR<J 'Sf«tl^5R 

- '5rr^p*r wrw fe^ w ^ i g?t*T «rtft^- i£R> grt 9 ^ « 

i igMR < P5i*iN ggg 'oii j i»(Ht<p'5. ^Rl'stMRxf '®tR^t ) g^j, 

W 9 i«l <£R°s c^nrtRR fen g^-fet g|g 

I 

<IJt*IJT ^<\\ I / 

> i 

^fj ^<jq S 

1. National Geographic, June, 1983 

2. Appendix II 

3. Maurice Bucaille : The Bible, The Quran and Science, North 
America Trust Publications, USA, 1978. 

*«• , * * • f . 4 •* 

4. El-Kirdany A. A. S. The Glimpses of the Scientific Unattainable 
Marvels of the Quran, Cairo Edition p. 19. 1977. 
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8<t> 



**** cgwfCTi iwr wtm; crerenrer 

TO « RRt.«Trt c«t?*r ^r»rro i ^rmf^rm, 

|* X5T9T 

«iffe c^r VP ^ 1%, ^k. xsrt w>ra *iffc$ 

’VP i 


’rtflt« , n^«?n $ -*ij?aj ■faaiiM* f^R smmR («rrar^ $. zq % <\ s 
^o; *° * 80 - 8 }) snjt « Tn^'QTO fcqp <r«ic5i! 1 crolt 

"fowl Rrrospr *rc*r? ^tr^m 1 m ^ ^ 

CT . W 5 (*T)-<« fttff*RTC W^fvicvo 

-h <f?«P I C«1 \8kniC* C’fRlSl'blM «£J 5f^sef (TfRj) a<tf ^R<J|i>, ^1 

1 ;5 rf*w$, ^at w?rrr$ srs *jrj jjo i fh 

' 5 '* cf m*pt c*nn ~5ms. 1 *tfog -^anw 4 ^ ^ft 

RTC^" W* (<PR fwrf^S ^«fT CWt 1 fiwUfr vanw i M I II 4 
3*fl> ^ffPfTC^P *RT^ C5%T ^3T ^C®5 l 


>TTWt * fiJ^hRR ^J CT, ^ *Rf& 1 •qR-^i fet^T ^(Rft 

^ ^R- ^n (wf s i£i&i ^ ?) c«k?s cRm ^c?jc^, ^ ct, 

WM f^| ^5T«h*J|p1\©v»)c<q Tftifa $*RJ C^rsfCeT *RT*RIW ^TofE 5 * 

■^TO f 



, ^T *Pf5 sntt^t «?P^ *TR i£RS. R 5 i£Rt«sR 
’fI p fJT5R 5®TR>TCT 'Sfl’ffis 


c^r ^ 1 (.dh ?jma 



ws'j ^ 1 «||S)*i<ph c«R* f^f%^ sfRig^i i£j Rtw ’(Qfb'i 

'p < jpn , tfhf <r*r^ ^rm<3 vfl'ewt 2f^o c^ 5 

^ I ^H«MW 4 ?TRft <3*R <£&$> ^’RRt'R 


^jwiej stain ^1 ^or «jtr % 


CSRfT t*RR ft<*T T 9 ^ ^TRR ^5 <Jt3t #Rw^; f%fhlfi> 

t«R|*l <3 ^jUtOR Tjilricil *tfos Tf| ^Rft W# Tfl^ 

1 


*• ^ ^ c«n^p f^?^® a^s ss*m Real's* c*pw«T7R 

«m^s 1 
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(to 




>) ^rapifS tow* M* tot; c*ft^ tot to tot <*111*1 

TO^ (3FJlf%|TO TOTO) iW «TTO W ^TTO TO % TO3 

to T^sp^fC 5 !; fro^t 

ftHH, *Tt MtTO 5 ! fo&l wlftvb ^1% 

sm<i c Mw i ^fe #tof Mi fero toth to; c*fm$i*n 




^f^rTO 0*fc?J C^Ci> *HW; WfaT 


*t ^T>*F©3F ^5v^S 


'O) *flM<P- w%°\ ft 

TOT *tcB TO^ 5 1 

3TOft TOF? TOTRJ ftg^Jv© *FfT<wn *rM*n TO SjPTTfTO ^CTO 

ftfeg ^ cto* i <prc^t ^ *Ptfi> tot s^ro ^jt < 5 TC^ toto tot 

TO *TtW1 



o 

o 


ai*pa afaaa at ’ft'STn ara <saa aarc< at 
tout's* f^aft *r® pa ara 

}. ^Ic<p S.C'a aja iflaa ij <i at faait 'aa 

'^rc*t v fR*I atoaf ata I t«P*wl ' p ff^ r aj ^<j'a(lt*i<) 'o|<P^I<q<PN<P ? t e t ^ 3 J 

^ta^rra ^ta faa ^atra caara ^ca cat^rai 'htfri.w ca*t %ata cara 

Pic.'Sic^'i i i 5f < *fat m'o ata araa a^j ^iic^ Phi^. ^ ,5 ifk ,p fa wtata 

^5 SRpl <]|'s|*l ata f%a i 3 tPt ajaj ^(spt 5 ! PPW ftcac^; 

3.. a$fi5<l ^(fl ® e 1 ata>Oo ata; ^a?. 

\5. Plata ®*ifk*ra aa* atspta ^ aa^t a6at &<ni<picei fapt a°ara 
^rar^ta ^at faara't <p<jc'o tapi ■ s, ffaaft c t ^ ,? rfa'5 

at® ata i fa>^ af3ta®t fafta® afsc^'S at'®, srta fa*t «rta aaP 
OTatta fi^t i '©ca, ^a«(ica <$ aataa cap ^®ai cam aafa i 

£*fapr ^ s 'Sfprf ma, aifarca^n aaa arp WPat^ aa ugai mfi> 
c®wt mta>, 'SP gppftf® ^n^f%$r carra w^na ^%as aifta cqa? 

aaiaa « ^liic'ii ^fa^pfj aasa att® i t*fara aaa 
<3 a'S’ata aafaa aaatfa i*tf*ta ^a c’tw ^a^ ati^ 

«1%ca cara ^ar ^*fj ara ata i aaiaa aiQiw«ii strata ^iaaca caai 
ara i ^ w #^aa ^ aaiaa taf*tttja R>f^tv© ai^ca^i fat*ta® 
alQ^»a c f aT^t ■*tars ; <p<ic'® £*faia ^ sfuaia <j>ca«H at vai'saiF® af®f® 
aca^ 4«ic< ca, ai^i an^o aif 5 c®m ata^tasiw caus 'QTh 1a^ ^aoi’i 
<aa ^aa a%s ^f%ca ara <3 ■^rrarTc«Tr a^ta (lasaa 


O 

o 
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I <75*! ! 3P3% 

5 TC^ c tni OT^ItURt "5^f c*J, ^r^pi'OC 5 ^ ifcdilcSH Rnsr oji^IC^ 

^TfCtJ I *sM>1w ifRsfi; 



^!OT ^rf?!*!^ ^?J i£R\ 
^*<1 ^1% I v£$ *f^f SWTf*fa (71, itrCfr 0 

<51^3 ^?RS 4*lf<*l 'Sj'tf? 'SflWd H"S<£ (vfH, 

^Ri^M) ^?Oi|C^. i 'SPf®^ *^j (7J, -^1^1 <j c c il<P , sH opT>T ^pfsrR C^fW ^if^S 
3c*1 ^C^f^ci I t^faW W^?f ^ t?^TT 5 n*T 2f<^5 Rt^ 
$*tfr:*ra ^ ^*K7it^ ^tfk^t 4t*r<j ^ <7P?t 






^ r i|IC r it<l 

^4«i t^ww swh <k*i i 

*$**!*! ^ST^ 8 HT^fS Ifin ^ICHI ^C 4 ^. 53TM 5 <3 £*Mlt«m 9 ll3~ v lRi < P 

ft*Tft 3 J v»i-«^iij <JPT i ^Ho^lb^ 'ilC'r?K. < P ft^, Pi'll ft^ft 

ft«i{.<M '^i<< c f ft < imh 'simra ftsft ftftft *nftPPfi! ft c i < pi 
>i^«i c^itft *pra ftftrcft ftWRi cftft ftn i w^ihmi cftSft 
<pc?j < J i w*i 'f ss T=i ^ni«£ ’fftft ^f*trn 'Q 5v 3<} 'ftGp^is *n^it.vbs ^s^iri 

i£f^ i£^s5fSPC=T5 



^flftftT SjCvb ftft ftftl© 

ftftre cft*ft ~m i 'si^rsrr^, ftft io ft. ft. ^ 

^ ft. ft. ^o^ftpft ftft^Gl FfH>t ►toil 'ft«£p><l I *rft ^ft<1 <Hft 
' t> llR>«l ^•$fi>'0 ftft 4ft CH ft^ft Cft® <3Zk vTUS 

^rr ft?i i ft*ift3 ft 4ft ■sn^sftft fts eft? cft5 ft?ra 4 I<>im 
ftft ftftft l ^r»F3 ^H<5| wm 4ft ft^lc^s Tffzq Cv??f c*F&fn 

^•»R'S <I\3lC J 1 «Mc^> <3^1 ^ ^ ^IT?I I ;i 5R*U 

C*R 'T^S v£|^t ^cn <Pt?)<P (^ft^ft ^ ^3 ^1% I 

«Q^t c ? i :s fn7J c ? i ,i *rnr f T ,? r% ; 5 ct^ii<pi^ aii^wi ifrart 

^?. ^5T?rt w m (ft&i ^nst 

c<pr ^>Rr^ra ^ i£)«ii<>i<i«rti^ ft i 'sii< j> i*t c?t^ 

ftftl'S < lf'b's '5'SftTr 





C^lwft ^rmR cft^ ft^i ft^T ftftS l 

R*)3jti5(.<> 'l?|<if<j'88|(»i?l 'jfB(,'o lil'elW ftlftl < P<il Tift CT, '^TSH 4^115 
■Sfftf sfftFft ftC^ CWC<<J ^5llft ftUlwl 'Sts'M^ 

ft§^ 'Sir^TCft 'Sffttr® 's eft® 1 

1 J TO ft ^|(.<P ? <i) ftl^ Cft?E ’?f5ft *lr£8 ftl^T «ft^ 
F g1 | <MC«1 ft^T ®(Tft Fft I ^35-^rftftft \5^R 
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R'toN 


4C4 ^ 8?5 1 ^itw 3®t *44 

^ *^f§ ^M’-t£l^ 'illR'olM^ 44J %4 f$4* 3J44 3)4 TO 444 C44TC4 

®f$JT 441 411? 55T%T 8,t I Q«14lt»il4l 'fl s 1^C«l*5l 4l44 3J® Wtr®? 

Y»fff[ ^SfTW ‘ ? ff^t 44 $4T^t 44^4 314^. 4^4 C4lf®OJ®, ■'JW 

« ^g? fjffort ^ri f4*iM farfro fift^ i f*Hit wff^, f4*i4 

^3^-^ 'S||Gf<PI ^C4 4lf44$1 3)*n4T 4T4 f4E4 53)|c<ps ^ 

414 #i§?n, 44i?i 314 ® ^'5*ii>j ■44®4T°Tf4 hRm r®! 
®rastci i ^#'8 <j'^srrcR f^Rit $4fk*i sn^t ^2114 ^rt? C441 414 4f ®4if*t 
i<nM w 44 C4, 344 ® 4% (^tt) 4444K*i 3 R 

^snm #3^ % i 3rsRf4 4ft C44i 44 ct, 3i 44*4 T 9 ^ 

iff 44E4 RhR WPW sfl, \54lf4 'a||ISM>[4 «?('Q C4C4 lijc'rs 

^r®pf wi 4iR® 4t4 'sianspw $Hrai4® ^Q4i %j 4«4 ‘ £ pf5t 

i 3) 44*t W4TC4 4i«4i ^ 41 44* ^ 43 ^ 

?fT Y3T‘ s 1T®B TO 4I4J4TS44 C414T4 C44 i *it*it<54 C’tiai'Qm ®l(.‘m 
'snn^ifH i ^c4T c®t4Ri4 <u«ii4i4 3R ^ifllt.4ii 4TC4 i 4©t®Ti 

HH 1 ^ 1 C< 41^1 441 414 I 444<3 444® 31454141 WS& 4m 4C4 ?pf& 
CT4>f4 <SRJ <44 44144 Rc^M 4 ml 4 441 34 I <P|C^ C44t 4k 6 * 

W, 3) 44£44 ^3JT4 : $44l^k44 41^14 W® 3j<*>'G| ^Jv*t ft 6 "! ^THtT’ 

vat i <» i c<i f?^p ’fRsfft't 'SRPSTT^ ^®41 3)41 3)144 ^ ^IH< 

'^f&T *l«M % 1 1 

wq 'Q ^r«Rf *iif^4 wt't i ¥5R wn ®tR® « fwift 
s5flcT- f<i4 , *A Qj) RwH 2f?R RR ^ <'8><i £f4T*t 

4t?R OT, W C4t^, 4%4 (^ ^tf^t (RteTRR) ^ C«IC4 ‘'tf'GTTf 41 

Tf®5^5 ^ r (^ 41414 ®flf44 41 ®T4T4 «ilR*i) 41 ^ 41PTC4 
44 2f414 ^5 C41414C 41WI ^®R 44 I ^ 1 44 e 1-f44T 3 1 ^ 41414 44 
4C4 v iltt?C4 4H4 314® 414^54 ^414 41l4tf*i Rc4 3lf5 4^£f^, 441 44 I 
'5(M4ff4 41^1 4IW 3R 4JT4lf44 «rl'®1il <5'gfiJc4 314 444 W44T4 C4C4 
^C44 ^414 4f®® f4*fl4 414 414 441 I t^MI?. 414WKPC4 3| 
444 *411441^44 4^’ 41 4fpf4l4 C4^4 4^ *ill«t e 1 4^414 3f4f5 41^4 
f4444 44lf*1® 44 i8<?b- 4R4 I 31t® <3^S44Tf4 C4144 S 3|f5 C®U4 
Rtf*l4 t4?4l ^4K44 4® 4C® 314^ 4T4, 2R24 3)41 ^4^14 
■ TO4P4 ^4 4K4 l 3)f^ 4«J4 4®^ ^[ij'g^ ( v^5®4^ 5 ilr^® ■'lien 
314^4441^ 4TC4 314 'StltfM ^%tf44 41^14 314 4T14J1 2f4T*t 4C44 I 31 VS 
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^ ct, from from fo^> ctoi ^mt «®n 

%*tw f^g^p® fofa w ^ fof to 5 * i ^-foi^t 'srfB 

'*F S ^ ^TCTt ^1 ^ifo ?rtCT W CTO TOflfo ifEJi*t ^ 3W 

i ’Tfoi’ifosrt tsiftw«n ^ c*ffot #f& f*pnt 
$*n wr^Sfa mc^i toi % to fofpr w=i? ^H'l 

^ra i isj^csnic^fa ^tt^ e TT ,p ra stctort dRs»t *r$ c ^r^f^ira « 

fa'3C'5T<I <^4 font $*fftc < ’f 44 T^\ 'SI fo|H 3 R 5 lf^'5 TOR I 'SIOTd 

2ft« <P<nl*H <atttfolJt5 ^ >£l^CiR<irc«fg ^TTO TO CT, $TO 

^1%fos ^5 CTOT 2J<RS «*fl ^4 4PI TO in font ssjs(sc*it TOS 
TO* fJrt 


TOTO3 fTOR55*ffi OTfanilSH CT, 4fo5 RlfPl .CTOI TJT *TO 

%ro to to, N5tt®ra ^5 ^nsro^ *ntfs 

< lR<|^H'*Gai^ TOR '*rc*JT J>f4C?l C^RI I 43 5TM R>'®cnn ^><5=1 3g 
^f^C'b-sJ ’rfnTOTO* fo$3 fro 43 CTO3 f*fTO3 '3J?E*f3 C*t3 «TO 
4OT ^Jp f^TCT3 C^fSl M3 TO |*» 4t fo^g 

ft&T «fTO ^srn TOP fog TO blJbcC 4lilC*11 ^3 43?. 33 >3 ’•P? TO 
’Sfi*# W TOT®! TO 3131-2131313 biufww CTOt TO4 fo?3T 3Rt 
3RI3 34 TO 3ffi>C4 TO < *fTC^ 5 I 4t foflC3 TOP C33 
TOT^ffc OTtfop 3*^31, fo| 43ltwl 4fo5, TOTF3PI dfH '313 

4f«foi i ctoi 4xfo ^g «5 ii^c , <ri %g3 33j Ito fsig^s 3ifo4 3rot3 

3C3J TO 5 fo%3 33C33 *fo3l 431 ^C4*1«f, $£TO, ObflGH 

^313 3tf3 i* <NC'S?$, 4 TRsq ^0 cTO CTO «fl^l CTORI 

^t ^Rn^tcsfa Imfow TOtc?ra ^ frora %i toi fo^pt 
*?<iiti 4 > T , 9 e i ^ic^. i ^R*tj *tf?Pn*t , fo fw^ 5 froi ^ ^’<tori Tnjjt ^srra 
^“Hl*1 ^' I t? ' s rc*U 'g e l*ll bC«l R>*il C 5 ! ^TPTO •'ifncRfl 'ai<i<?M 

i TRp^ift c^nj^pn ^gf'e T5^n "stt^t <?itc^-c'5tTOpn, 

^j4'sIc^f *IMI<I fo°^l f s t‘ s TOT $'^*p CTOl g*WIh ^Ic^ c<i^*sfD 'Sc^j’’! 

<PG«C^*1 CTlP'Rf^ini 'S f^'STOl?l I 


>iii'ein s ^tpi'qtti ^sfi ■>ijiPi<p4" fo^ut^, fofo^i 

g|fo ^rSPi ‘iw sw? 'b((vslvi ^rRift sffo*pf («?*iuifliPi3i) i<* 
'5M ? tlfo? tTO 4 ^TC®< ’5|fo 'Sffofst <>nf5| 

^pw vgfonn, ^c«i*i 'Q ^snforo *n'ein to, i ♦frfafg >^foB c^ig fofoa 

iiR° fofo%^T iSPTT^TTI ifllg fojt?l <iul4l I 
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C8 

«*c<r f^fi to ^ttcr ^nf^R >rt& i 

%5<piw ijRit ai i fifom ^3 4®ii<*m *fifi5 i *ir5i i£Rf&i 

^3%%3 5T$T CT, 'Sjfcfa 3lft31 3R e t^TE 9 l ’SRIRI C^FWtSRJ 

TSTCMT RT®IPR 2RRR5<3 ^TCS? *11^ I W1PR ^RJ] 

«n&4i c«rc^ ^i«tiw, *nw ®nt«t s&R ^ *nai «w 

^®t ^Rpnnftu wpw frroi i «f«ra f^ffpi wra ^ 

G=R1 ft*R « fafafaw 4 *RPR 3^*f TR^P 

^rrc^ i io 

C<fiUH*l 3ffa? «£PR ^5RR C3^t .^TTC^ W^PfH <TOTC^ g^ 
’IWCT? RTC«I ^3 3T'Q1TTC 5 TR I 4<n ^FR >1l*lM 

^R51t? $3GR fe^s ^ CTT® 31R I ®rf^SR? liR?. ^RTRI "“tfe? 
'S}M | ^| ^^3%® 3?R ^C? f^ra RI'STlTsI "SRE <3'3»<Hl«^l 47?R <?$ i 
if) vfRlt *iNVt S^C® W \» 3R TOW ^51 'RI C^vfttsi 

v£RTT 3U5 iW ^T® fes *R1 3R I ’SIW *R CT, 

t’nn^ten c<nra®i “nt^TR ^ fcrf^ 5 g4ww i 

I 

^tf^R C^TCR^R 5R?, 3 ? *t¥?n ^t<llt3 3^ ^5 

ifirarfrf F5J«^R «(RR l C4TOW1 3Tfa3 3TC3t 3TgR ^PTT? 3T13RlJl 

4 «rRT e 1 1C<»^ 3RE5 CT, 'illSp'^PR 'sjf! C317P SR 5 ! <Jl'»IH< 

^rict 3fa<ift® ^sim ?»RMt ft*F -s nai, w I 

* 

1. Smith, W. Q., Dictionary of the Bible. 1876. 
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^ ^tt w 7 ?! *nrfat ^r*r, 

W ^nfSr ^#|«HH # *IWC^ $*RT C'ONN ^IWI *ltft 1 5T*T 

9 

'od’nl'4 i J35 75t 5f<hHN iHlR.'o 5*1 I 

sfr®T^ c*m <515 ftcsui *fTft *n?c*nr iir-i cwch ft*t i 
( i s«r 4 $ fc*tm cwt ^ 7 %) «nai^« cro Rfa-v 

<«T«, ’tRT ^ am ^jftftos f5*r<f5 ^tsi rt i 


< i^c <rg '3rrra«t (f^s) f®5 *f9rc=ra ft*n ftt5 £®R— ^rcgn, 

(igneous) *1l*ifa<5, (sedimentary) -W 5*1T«<T%1 (metamorphic) 
I ^5 55t5f5 ‘C555T’ (magma) 51 5ftr® (silicates) 

^ 55^ £T1%3 Tpej | WSff^i *TO, CTO»t 6 am afRlltB Olt k r c 1*'S > I 

-ij-sj-sr vsitijjii f*i«n w?n<3 5C5 '®*iifH 5tc"P , ®f5 ok*) 5Mft^ 

ft«TRI v fR c T® 55 l C 1 *!^ 5 ! (shale) 51 c<pl»l®1 ft*!! ’’Il'iPH* ft"'^ 

i 5 ^ am wc’m 7m ^ to 5ic«j 'STRt 

c^m ft*rt 5 *tR*n® 55 i c^m ft*rT5 ®m)Hj ^r^t ; ^c s n c^t 5t«T? 

(sand stone) F^ 5155 (lime stone) l 4«mt <51515 <5m5j 
5n^s #t55 5TMf55T 5 5<’#®T3 ! 5R?1 Ml «ro I 

>a ft*n «f^5 <st5 « wc*Rr wi 5i5T35 ft*fl5 ’ifa*!’® 

1 o i5tte i c 5 fit *it«i? 5i*iraf^5 5C5 5it*5 *iwra 5l5*t<5 35 i 


5i$c55 '5jiro*r *nft *irat5 fefro W 5 

TisfcTO (permeable and impermeable) 5C<5 5TC5 I 5lft 0)51 

afc ^ tJ> ^5 *N5 lfc am 1 ^ 5155 ^STOTJ I ^ lift srotl 
'Q ft*TT5 515JC5 'SiaJCTO ft *1155 W 5f^® 5C5 C5M1, <5Ff5 5551 
51^55 ftw wneare®5 ^ 5*5 I '5T^5 5TOC55 <5155*1 #f<® 
5£5j$ 5lf53 af5l5 W1 *115 I 

*mm <51*^1 TOT® T” W-c* 

^cs mw fcft <5i?n^ ftp fftr® w ' 5 to<5 tori *n^« 


«Rtf^5^Ri *rc^ i 
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* s w t»r c^rmr ‘cz ?pm w* ’flwr 

^Ra «n?«t *rt i ^f*r osrhi aff%*ii*it<M 

fora q i y rc tre art afT«f=rr c«r ^fswr® srj 

hpp-5t%, #rf v, *f 3 T, ■snj? « c*forra 'siRkTfl ^rj 
^V’fkR 'TOR r ^PTT ^»Rf, cstsnn % tS'^’R'A' 4 •q'jsd^ 

■^I’jj4 "Hld^ ’R'T 'St'S ? ®M t^H *RCT 

«»'<'*3 c f | C8'l*nn ■*TT 5T« CT^ICH ^5T 'Sfld^ I* 

i n a *-*rf%* f w, 5 f^, « ctfmw t Rfc>s 

%5pr <£^4* *i«ii'Q»c<ii 5 tj m*nm ^$ 1 * 1 Pi Stsw i ^ 

tot<3 mat eiiiiaift *j$m cgfaus *rm*n*rt cm fcv® s^mPr 

fcCT WT^rf^ «Wf <3 faftcSjn Scsi^ ^ul *sx ic^ i f%>5M 

fipft^l >ailwl ’llc^ll ‘jUl'S C^fTI, ^jfipPUtf CTO <110*111 

*rfsra ^ c’tiK i 

’ST|fee’ll S\ ’f'S <4 ^T^I CT, ^s*ibi 

§ftjf^o (7t ^IbfU ’ll^ll^lPl^ SciR ^RTt RCU (.% *1^51 (^t) 

CH^C^ ^RH^hn *?BT t?W BPt ^4*R ^BJ (TT^Wt 
f^nsr f^®1 I *£ *£ £T 5 H < Pl*fl*l -^Bl ^1 'Q 

TfM'OTi (c^imm) *i mi-ms 44owifiRfc'© itfmt 

'3[rf^5J*f *WP *cS%1 l f*PtM3 ^fRPWBRl 

^sWb ^n *i?M (^T)‘t^5 ^ftcwr c*w <pm 

'SIO 1 ®rPST^3 Pi VS cHWI ^SW S*l*1 P$Pl C*R PlO ^IWtfSfe 4l6fS 

*IRI ^VlInciHi <IM^I ^BR § 

JJLj ^t 1 imf^ 8 ”*Rrf6 ^RTt *^PR ^ ^fl^t 

f%«T ^4 *r®1«*nc* (KNlCit ^Mlt^ ?T^1 ^Tl 4^ ^9 I 

^fBR Piftnl 'Q CTTfSr mRtt 
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< 2 ^ 5 dW fkbilZ 

fafe-a a«n <»>M(.$*i ai 7 n<r?n«ic< 

t?C«n^5 *!1<R>lf«S <3 5Jt*TT*i (*I'$*1I*I C*mlPwl) ftprc? i dfc 

■srrf&^ *iRbca *n«'?n ?pn®i cd> «®Dfe*r? ftrw $* 

Rm*i' 4 lag*? 'fl ajRj*w Wa *j^a v ffwi c i 

vfi-G^n UTS i 3HOT *IT®| fspt? ^ facia aiF^ JTPTR 4?t 
5Tt>fS[ f^TC? ^<$<5 «tTW i 'SHjHl arm arfro 'H«iP)f*f8 

»tRS5ifej < n*fT < irf 5 i 4fi> fa*ra wa ima 

^ l *HW 3 ariosi (%WPI *ff? , rf?F5 *C«f**I l 

c ULa -ff^T’ ^ ^TTlfl^PT) J ^1*5} ^ f^T 

*rm, ®rn5 wr^t?i nfs? *ffiPrc?rcft ^^4 •rr*i i ^ *n^f5*i 

5 T Jp l^ erMI *IKlfH l v^W <#13* 

CT, ^atf^s 15T3 ^5 tiRt ^®^RI ^1 v jl"t>it«J 

^fC5 I BMW >$*l OTf^^C*RJ8 

v5Ji4>!t<J ^£lf&3 T>T3 431 I nTO ^15* 

»f^n «^rararw* ^*8 i 'Wirtwj 4a"t tote* *fra *<t% wr 

*nBi, o.s % wt ^srrfSra, o.>% *m e-8% w 4*t 

o.8% '5T*t ^sjM | if|fi>E4 v£l4fi> *j|*iS ^ ^MT* Rc>fM *HJ 43T 
1 

^ 4T 3^ ('flf^nrTR -Hjlftroh) S c ; 8$*HjM'b-43 *ic«, 
^3-43 3?p, *13 frtST 3*1$ M33 wiHj 

wf3i3i>3 *tre i 

4 *trefB Br*tw3 3is?3er 4m®r (&s <js ooo mro 4rc*i) 
fipTO gf fifcvg f^f l 'Q wNhwi ^if^J 'ifiififi I 

<£(C5 TOT^ SfRI ^8% ^fTf^, °\% 'Sl’t o.^% C^, 

^b*% ^5T*t 1B T^n o>% I ^T^R*T1 41 

^ntj|^ t 1'b|^l *44^1 ® v 1T*tH fe.C*ic^ ^1*1 ^iftr 

fini^R l 

J 4 - ff>l fic4!4l^) S ^ ^f*T?T5 W^il 

i to ^ w? ^rra ^*8 

«rr®tn *r*r$ (Giti>4i^ Rjwpvpi) ^*8 

I 4T*f C^4 bl^l^ln 4^1 3.«i 7 W f \ 
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snrn mn i ^ ness attffmss smt &g «£$ '5> e ><?o br stem *$ tmcasa % 
aims ^rcific^ ass ®m s-Hf® ne^ msnt mn i m$m sms 

4mS® CS, iflSTS «?IC®S *tS 2tt§ts ffetCS mtSH S^ I fsSeSS SS5S 

stbprcss mssmies (§§ «jg firm stfoo sts) castes phir^ *fmtss 
fseai cam ms cn, ^msR mn® ness ^ ®^n mses i* ness atm 
c«re® Ms an mats mast an5t an s^a mats §msR i ^rai *tsi 
sr ifcvs srra >«% ®m mfa, *>.c% ®m mtfsn, s% mts css, 

<\o% «N -“P^slT, ’arm s% ®ro sfi*t l 

^snaft SS ^s’-ifla (PI fmafiJ famst ajsf C^HSJIS fe^cSH ®1S 
■SRPn S^R fspTCsl fo4 l 9%caa SHI W«i §mSR few? W SCJI 

m®es, f®g ®tcna awjvBS sjaR maj ajfSc5s few RS I arsafse®, 

sflfH ffetCSS ifl®fi> '©S s ^*l*f maPtrSTS affalR feiW 4S?; CS? StCS 

<sfn ^oena snsea ns %r mreaa staR maj i f# 5 fmmst fa^ca 
\snsft ms pgs’-iaa atf ifBs ms (at mm) S'ont atmnrnR mat cne® 
•ones i csRR, afmn-sfms i#tnt cae® fames ^ s®e® ansa 
aiffenmits anfsfsPsis ^fmafantn ^nf&s amsR sc5 1 •' 

^ j-c - sss ®ts (css <nsfes*»t) 1 ssa® <£& sptfafn® 
vbwf^s $«,sf% an fsmfcsttnr fmgat ^sapnnffs mmes 1 sntnfoaifn® 

nas cm®? <nfi> Marata sn ^ai «nffa fssftn « attach fR®? <nfi> fas 
sfafs® 1 "icsi fteats scaj senes «ns »:*% ®t*t mfs, sc% ®m 

anf^ra, >% ®ts css, sc.8% ®ts m^st «ast ®.a% «tn i fsm 

anfin f&mstess swi «af 6 . ajtmssTcs ^ai ’stem l®fs mem ajas® 

j .>,. - e^sw (JiRisin emm) s ^sr, mf^RSR »aa?. anesr 
focss m^ 5 i esmsemte^ cisterns ^snf% aem fasts mat sen mes 1 
sm«nsi 'Q 'stsc® snffa anm emm c%te^s sta ss 1 snSfa ffetes 
c%tst ^afatn mats fss aem sea mats seat mts«t senes 1 csRat, % 
^g atsoo-smro stems m® ^[snffa mtes^°'s rnasmes ajf 6 s emsft 
mat fnat nt'snt ntn 1 sfss seal's cams? msnt cnes 1 famfms fmfnmst 
c’lntw cm® tfias nteas affn s can ^®r sn^mn ernnw ajas^ s® 1 
aitesems cantems ^eua senes 1 ^ne^s cs^ nfsf^s faasn 
cant senes, me® $saft*ftst fsmes arasRsncm mist ca enmm cm® 

esmm man men ®tst ■®tess me8s artmes aj%emn cs*t mcsf^i (s^rni 
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i 'BTsft iwro c^faTst %r 'stctot^® ^5 totto 

3p=«i^ 'snfsp^ fro c«tw toj <pji«iPito « 

Qw r h rf ro 1 c*hnra tos w s% to *nfr, i. 80 % to 

’ssflfe, ^t*f TO*?t TO o>% TO , 5T*I l iffT® TOM^it W)4 

irem c*rro tot fsptra t*wit^V<i sfTO ww, vironf®, ^ptt <3 

1 l «T>>lfe <?r$ ttiW s(TO TOT? TO g TO TOT 'olPiTO TOTO 'St 


fef 'ST*T 8 >(7Pi *8 ilTORI I 

<jg*W? TOI ^8 vj% 1? TOT 'slPiTO 3«ll'sH ^ 8 oo-' 8 ooo 

^.j i c jft 1 4t *rfroH cro ^® tot frtfe* 

«ffejE*Rl f®f% ^ CT C< < plil, I T# 3 feP, 

CTOTtTO> '5T? ^5 TO I ^HTORI ^TRrftTO ^C 0 * % <t°° ■SHW 

^oo «T»)M ft TO® firf® ioo m 'SfrfTO « TOfT *c.dl% 

titofct 800 ' 'Q isoo wr®rft i to“It *ji«i31d ‘’tfroit 

^■ ^'g.'S'l fTOtTO 4^snai faro TO I fiTOfo <5000 ^)l<?lfta TO$lt ^ 

*n«n to, 'Tow to® totcto to«t 8 <5f%froH ^ i 
fttro fero foi ^ to^to tohw to ?jwj totcs tot to 

ftwro f^ f^rf^ft TO l t wr 'fifes wowt $fesi ^tfsw i 

vritv tot TOf^ ^3Fm, c*r$wia», 9wra to°s c®*flftro to 

ftfel 2 (TO ^TOTTOT^ l <a TOt TOWf*W *rfTO CT TTO CTO I 

to#fw, yiHiy w ferra tori ct ’*** *nw wr* 

5 T 5 TOI filTOl 'TO® CTO f fsfro® TOI«fTO TOT TOTO TO I 

^ent TO TO3PT TOTO 'srtfirCTO ^felRT &G (\$%) TO>» TO 

sn%s §«xto aufrc re iftro totot ^ i tobt, ^^wt to^Ito 

^ c«rc^ «riTO ^rftro? '$rom to?h totc « wfro to i 

C^row *TTfTO TOCTO TO 3T^B? '^TftTO^TOTOtWT 

fe|«t <3 (TO 3CTO, CT TOl*t TO, TOTOT TO foi lWi »W %TO 

fem«f.vflwf& fro* tot? to® toti i 4 TOcyqg crorrero 

<sm toto stWto tot toto ^tto *ffim toto w wi 

froRafe^TO^i 

^ « TOITOt-? ’TsfefC't CT TOTO TOT ^ TO TO® 

totot% *t% 3 <w ct* *nw ’ttotot ^rtfer, tot to -to ; 

'siTOrof to^wt valro t *a TOrc*f, tori ftf%3 TO*n »w*iit*t 

^ trot%TO ’TTOTO TOTCTO '5TO5 TOW C^l '*%** *«*** 
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R«8h 



o^rra ^hoth? *tMfw fw\, wrs 

f^5 fTOl %f ^5^|^<r|^|i<) fo? I ^TT 

(^ns)-^? «i?ra -‘t^Prert f?s vii^w S'scn?) RPw?i 

• • % 

ft®*?” - %wrc<ra w froi ^ ^rf^H 






'^tl ^pj % 
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3. De Candolle, A., Origin of Cultivated Plants, New York (reprint 

1959). 1882. 

4. Purseglove, J, W, Tropical Crops Dicotyledons, Longman Group 
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5. En<ydopaedia Britannica, vol. 6 p. 469, 1973. 

6. Steingass, F., A. Learner s Arabic-English Dictionary, Beirut, 
1972. 
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* * 


*rr«in? *bt« c^mtw^R 

^ t^rnro- *rnmnr ^rm f*c*t *t ^ 5 « i 

c^r! c«ph c^Hffr ^ar **nrv *rt **ft«n*t 

g «|fyg ■*$, califs f^K $.t*i '•TRT <*W 

-$F 5 *rtf% aRTfSc® ^ i WTO CWH c*Hft> «dglV wnr 

^rp*p5 l WTfTTO '^t , '°<l">l C'sMk'TO 

-sprtfaRH CTttet W-TOf^s i 


v£lt WTO TO5 WI^TO f®5? SWOT f*RTO WW ^W*l *Mt*H (i) >£& 

smz* *w c«rw *nfis *m sw%> m (*) ^ ^ 

cm 2RTf^ ^5; **K (®) ^ ^ 

canfsns W I 

ct *m^a ft®rt c«fw w<fi*mn arwf^® ^ <r vrti* * * fc° 

^nm^ ? ^jnjto wtmtcri waf i ^lls *nfi «&**& ^wra ^ 
«f%5 irsm $ ?m ’raroft-fivtifl *w cm 

vsraj^n f»HT ^swni arm wro i watmj ^rrwm *nft 

*nft*iN* 

^ w “wt»?j” ^*r ^ ms i ^ *nfro ^ ;5lfer!I ^ 

^ w c ff*tt<Tt'3 ^rft w wfroro m i (*) 

smzi ft*n5 f^t'f *cs wtfqrof s ^ 5 ^ ** " 5IMC ® 


OJLMVz. I 

c<rm^, sm&, *n^r twif* « to *s c*R ®ra 

%5 canftxs «ttw i 4©^ ^ 1 

^*na <rfsfo fs* arcsw l^wro 'Q^nt^ra 

w?ra ^4^ wf -arm- (^) vsw swr, rm ^sr^oHR w^fTMT 

(■*() f^ftn aWR, ■^IRI f^ < TOi , W5 ^PR WH 
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(*t) ,c^«i ^‘Tstr sjic<p i f^g 

3R?J 'wJSteW f*t«TR.CRTO C3*R Rt>Pl^ 

r i mm v£) <?n?R ?jt^ froR^*r f^g RR>*j £WR 

PlqR foSStfa* va||c«llMl ^WwR I 

4 ^Tt*fTC3 PlC*R C 1*^%?I f%3TJ ^fcll v£j^ C^I f*f«TR ^'33|f*i<p 
'srsrfsR ^Tt '8 tHc > © Wwc^, WfE fe*T -st^R f*RR 
*ff%ZJ $irailG*i SfR cSH-l <q^<3 RTRr^T ^RTC^ I SRM ^ C*J 
v 5TT^_^5TR 'SF^R ^I3W| ^1% l 

'ivfjjjsj % 

% 

1. Yusuf Ali, A. The Holy Quran. 
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^8 




o 


'/<** 



7T*R IRfR R^ 


;*, .8 ^rtfTK ^ 1 <*M*1 ^« ’jRrft? ^ 

■^f^E f^n^ *s*{ ^C®R R'S’, ^T?T®T TO3 TOT 'I 


R’jpsrsrc'TO ^rot Rww 

WH OltPl^ TO*!! TOt I 

■’jR R*HjfiR '5 j^[*<t^ s: t Rt^ R 1 ^ ■jj'sput ■■gons i > i rc® 

<71 « gp f &t R 5PW W%no M *t#3 fi^ST oHHM *ftft I 

wtt#® TOt C«tw 4t >(R*IW TO* CT CT 

m& TO*frra *r % e#groft i ^ Rfe-j 

^ C'TRtR^ 5 ■‘Piffl'd e f*il I R\“t 1 *J'®f’tR 2TRC8 

1^1*1^ iSetffe ^rc¥ WHH TOJ TO 

^tl^tf WI TO! I leolfotfur £ * c fRiR 

■snwi ^ *nRf o to i ^nTO 6 ! to* ^ 

MJIWI--5 torero fcvifcs TO*m fw R^ ‘R’t- 

^jt<s’ («i«!ft«, fifths RtoW) ■sitotcto o)tRoi<i , 'sfc5 (TOrt* TO o oo) i 

off% ^jj i ^RoC ^ ^si^ttTO 3 ^ v*i <TTO 'SftRwt#^ RwUCTO 

^fTssf -s»rtvQ-?jt ms ^t*r <3 ctoRript-to ^rtRro c^ i 
7m 4* fa*fltro o 0 ft® ^mro^TOrar?! TOiwMfo* 

3f*[ mot *p^|R RR*to ^tRw tor, to w wsp <rr^ 
<j<wra srh^ri ^ I ^CTt tot# RR^'f» tos Rc tocto3 
^ w*w fero to*sitotqi Rt wro to* wnro^iR 

fef froro 

2F5JT , ITT« TO CT, ^ ^ RR^tTO ^NH R? 5 ^ ^ 1 

s,^ * WI TOft *&% TO* TO 

frf^snro ^<1 <«iWr TO^fetRR 5 ^pto* ot«c® to i ^ ^ ^ 

•stf%^>stsQ ^KvS I ^■'ITfwro S^'pR ?.|-qq-^ 

*|f|f^5 i Wlt#t^®I C«*IW RTSTTRT ^t?rc c t Rt ,5 ^®R « 

«R^r«> ^j% Rw ^ 1 <,v ^ lw i(t 

('fts fts/ ots c5fs)c^ ^ TOt to i 
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* * <t°[ i atfa caa atat cg i a tPr* $aa anrt fa^sT? w»m; wtatwa 

ftwfr at*rt « artn*at c^nrt ^a»na i awfaarta, 
‘Wtalimw '®t®t at aR ^wft, aw WR5W a*a I* ^’RH 
Riant stffc wr ^jp rw 1%, aat rrt 'siwa 

^Haaxafaa i 


atat« aR'sat s afaat faatwa ffca Ria* 1 ta Calais a ? (tv, <t 8 

iSo; $p S 8o-8i) atjft 'S aRsata fBUR aWCSi. I firfarfS WC<4^ 

‘arnm’ fas?at ‘wm’ i rwa ajaata Rtvri*^ i sra atf aw ^ 
ca, aaas (at)-'aa ftctf*Rta fa^a aa*§faw taai^twa fK 

sicwaw catatft'Stw 4 aaR (aiaj) gaj aaaaia a*at 
aca%i i Rfwg, aai 'sitatw $aat*r#waw sms $sa ataj gattfa 
«aH» Rtwt c*r?n acaca i fa*g afaa ^ ^ Alikin 

t5«a Rta wr faaifas ’sar cast aafa i fawns 5 «iic*iitHi{i ^ 

^*f& aiijw “Hi's* Rata ct>"8i ssi aw t 

aRt s aa ca, at»p *Rfi> fa? ’’R i aR-ai f^p°ai 

■»r aR-aat (R<f s <ai>t #t ?) caw earn acaw, at R^ffa 1 ® ^a ca, 

wta fa*f ^fai'©jif 3 iS'on< arfifci ^aa caaw aa^aw 'fl'Stca 
, at^t i *Rfi> ca*^ ata ^as. aa 5 ^strata 

C^H *HW?I ^TT^ vfl 



I 




^NToK c?cil<p|(.ci 

*Rf& aia^s aa i sttfRasR caw faf^jj atatsat ^ atca afaf^s a®, 
fawa^s ^aaprmfa ca*R^ca Rt^s ^«wt fa8i*j «t^w fas*at caaa* 

%aca arws aa i a^ataaaw atal^ Rwis* wr >*wft> fs^wawa 


artatw steam a*at aca «nw § 

as. ostwi fr'taR fas?at Tp’R aartwa a^s *pat #awa; faftaft 

aw Mam « wwa aaaca *tf$'® at Riat ’fttrafa^ %aancaa att«f3; 

asca atw i 

a. s«u fas?at caw fas^s ^ stasta aa at fawn? wH'&rca 
?®fa aca atw i 
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v fen 

*) RRP# TOJRR fcsfs -^5 TO1; CW# TOT TO sfTGF ^1 cqjT*t 

^9 (3FTtf%TO 'q^rpt) <<rc fiRn? ^ ^tro to % to 

RTfRfej^M TO R3-£te<jTO; f%s^t 

» a * # a 

• • « 

*) otsfsjwr? stt-m %ro, th M*rm M?r c^rf%® Mu 

^ sr^ra Mi Miw 9 fi'GTrt *rni; t'Wt'sr^n 

5fen<H o*ftu M «nw- 

'S) ^RI ^TlfM ^cf ftg^ef *jf ^f&-sfvo3f <pv£j> 

¥Rn *id5 ^iiw i 

wrj f^§^a ’d'3Tn -ura MnM 

^r® i ^tcBft 'srt^i gmi ^jr’nrat uiwa <rai 

i ■ • • . • . 

TOf TO3> l 

^uf^w w* 1 #u ui Mttr ’fT'3?n uru <m< ^n 

PiC*| 6= faHft> *la ^5 S 

i. ^t>TW af^flt ^Ca l£E? ^ J]UJ ^It Phi$ ifl?° 4? 
^<371 ^ I CU^RT Ms alMtWBWsH aRJ 

v5ts(3cTC^ M M 4-*fnR CT*fHR 'sp WH <R*f few OTR 

faucSR I af«R1 '4&TCU 5 ^Ca <StU ^ UTW tMt atT'im 

•2^5 5m « fe 'flFf ^0 W C^PC^T fcut^; 

\3. f?HT^ ^RfftTO w 4 rto riRt TORTO frop ^TO 5 • 

$>i<ir$r#R ’jstf fRTO*! TOC's f^P ^(TORR ^f5 

'$£5 ^R. | f^> fTOR^ ; '^)!$tTO ROs, >2fR fTO TO Xzfij 

•<7f3fflT} tip I 'sTR, ^TOtTR *RCR? (RTO TOJ <RTTI ^rIr l • 

>tTO ^ S WRt TO, RTfiSCTOl f*tf*R*n^ "5R 

(^Wf TO^ 5 , TOf‘ 5 Trf^ wr^fro CTO TOTO r^R> Rtftn ^ 

"TO ^3 'Ojllf^n £*tTO ^rfRTOT TO5 l "Z^tTO ^ 

<3 mk ?f t ^QTO ^Rf^R RTO^f ^Wtl 9 ! f*rf*R ^R C^HRT *^R\ Rll^ 
'Sfro C^ ^ TO ."TO I *t#R ?[%TO TOR 4TOTR* OTfl 

to i ^ rto #ro ^ ^ £#n£r<f rtTO^ froiro 

^ TOI^ ^ TON TOR Rt ^I'GTOS 

cR, tot TORtf^ cron tortoi (rto ^ 

*i)R 'TO TO <3 TOTOT 5P (Ra^^ ^ ° 

/ 
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I R%Rp«ra Rfare rtrj %rcr rcrcs. sfp c^ct i 7pg1% 

*K3R e fiR CRRfCRT ct, r%r RTspscsTR RT^daTC$rR ft's? crc^ 

‘'ftra i ^ r^r ^rcr RjR<^a ^ ^ ft*^ 

< 5t%’© c t RJRTS RTTR I lift RTR RRR RRRftM ^?I CR, itrtffr' 5 w 

'siRt^R ^prt r^stt rrrr* R*fRTtR ^^tirr ^us && wir^R r^ (jtr, 

*PwIr) S?tR|C3> I W RR CR, ^[% C'RIRS'StR i#t ^IRRtR CRCR> Rf%\s 
wns. RT/R RtR RR.R%1 I fcfRTR ®T®5R ^ ft#RRTR 3Tft% liJR?. ftlRTl 
^'RftC'RR R'S SfRTR'a ftRfljS t£)R?. ^RCR!^ RtRTRT“t 4TRR cR*it 
RfRRTCR ■'SRIIcHN 'RRSTRT'oft R^t tRRl5w<1 RTRT RT^T ftCRCR R%R>CR* 
4R>ft> iJRR '3% %RER STRtR RRR l 

^flRs § RIRIIj RTRI RpTTTRt ^C®5. ^3ETR> 3 '£*TRTC E TR RR^RfRR 
^RRRRTCsf nfR^<f RRRCR JTRSR RTR I R5RTSR ifTCWRW RT^, f*PRT ft^RT 
RTRTRR ^RR ^ITRRR RT RT5TR 'RfRRCR fR>°RT 'Rfw RTRTftftrt Wt 
RfSf -CRCR sjRR Rt-=fR R T&ITR! 'RtRRCR CRRT RR I CRRttRlRT CR1#8 
RT5TR RRR 1 J TO tR ^|R Rp&R lafttRT 'S 'S'SR 'RTljpRRR RT^TC'SR TSRCR 
’SrMf <3R° <4'5RR3C®TR 'STRRR 'RR®=TvgftR fR*tT=T ^RtRl 'SpS ^R?. RUCTOS 
RT^fC® CRRT RTR I 4«T*TT RRRTR, 4R^ ^fti-RT^ io ft. ft. 4R?. 
'b ft. ft. ^R^ftPrt RtfRR&l EJTRM RR1 WTffRR I RRTR RR 4R1 
<j^t RTftRR Ri-^sftvS -^R 4R!’ t£lRt CR w R^R ^RR CRT® 'ST$> ®TC® 
RMRT S.C3I RTR I RSRRO RT <i)RT r'Cr'sFDr R® C^fG C^TG RCRR oiMc^l 
RRt RTRIR I 'R'OJ'3 ^1=1 R 3 ! ^'SRlR 'SRI RT®tCRR ^TfTR C«TR CR^STR >aRs 
^RR'Q ^RR'G rI'oRR ^PTC 3 ® «TRDo 'SRt R^ ^fR RW RTR RTR I ^[R“tJ 
C*fR R# 4Rf Rlftr® Rf^vs ^CR RfTRR 5 CRRJftUlR <JR5 ^?R ^TR | 
c£|Rt CRRtTR CRRH7T Rf^o '5R, CRRTRRRR RI^CRR iflRt RiCR 

5 5tRftf&'o ^JR® \sTRt CR 'SR^TR ^CRRCR 3 CRRC^o RTR CR&I '?I'5t ^'CRR «RJ 
C^TR "STR^TR RRR ^ ^RTRRRT^t Rftf^® RTCR 5 RT l ^TIRRR CRCR 
Rii.Rj'SrRR'olCR Rff^s Rf^s ^RTR CRTRRr^Iw i RR s fftR CRTSft 
CRtCRRT 4CWRCR Rf%T Rf^T ^IRRTR CRCR Rl%« RCRC^ RTR RCR R'R 5 ® I 
ftRRfDcR 3 #RfWtCRR >a«TCR RTlRTl R5RT RTR CR, 4fi>' ^RR iflR# 
Rftr ^«,RtRR RfthRT RtlT® ^RTR 5 CRC^R ^STCRT ftSTCRf ^T?*TR^ 
RTR^jR RfRCRCR R^R RRiR ^f%R 'RTfRRTR 'St*T|lc v » *3 CRC® S^t's RR»R I 
■^RR POT 4 RR5R RTtRR CRT'S <3^ R&RT RTCR ^RTRR ^R 5 

SRTRRTR tRTTR RCTJftR RCR 'SfTRt RTR I RI^R 'SRR ^HR 
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^ to? «t& 8 * 1 >brki to*i ^ to? ^ 

^ *^ft TOn’-*a? ^rf^trro ??j fro? ft? 5 to? to ^ 

-»Rn to? wrfro! 8 * | cto!ot?! to t ^w^ i ^ 

T°& m* ?l?rc? *ifojt toi« ?*fft to^? ct t^ ^vs , 

'Q ®w Piftal TO? f%“fT=1 R»<jRi«t aft's? 1 ftwii> -sr^ff^r, f*r*ra to?. 

TOf?? 5 ! to? ^iiR<p5i toito ?!? ftc? <ftoi ^ gire? ^ ^5 


"F^i? tog?! ?r? TO*rfsffa?i, ??cro to* <afcn? <#»?M!? ?fa«t m 

^SPC®! I ?ftr6 ?«TO? Pnfc ?!*Jt W? 5 '®TRJ C??T TO ?! \5?tf? 

TO?®? TO C?, TO!? 5 ® -spn ?ft? (TO) TOWtW && ^ ^ 
WOT %r 1 TO?fo ?ft ?t?<3 CTO! TO CT, 4 TO 55 ! ’fl? ^aft?; 
^ TOTS froit TOPW %! •?, \5?tPt TO#? 5 !? ^ 5 ! »?« C«fw ^£JCTO 
<I'*I > ! TO! ?lf<» TO? TOUTTOst ^TSfro TO3?t %r ?«? TOT>! 
?fc?T l 4 TO 55 ! CTOf 5 ! TOOTt? ?!«?! to ?t TO* 'JIW < 3 ^ 

?! TaT’TTTO? TO? TOTTOTO OTTO CTO I TO!TO CTO«C?1 WTO 

to?^*?)? ’jwi. c'oHft^ toii^i« ^ ^anro? toc? ^®rf?fTO 1 toot 

TO!W? TO! TO! TO I ? 5 ??'G TO*R<3 TO?!?! W£! OT? Tpft 

CTOTO TOJ TO TOCTO f?S? fTOTO? TOTO TO! TO I W®t$ CTOt TO5. 
C?, 'fl TOCTO ^TO* tTO!»f%TO TOT>1 '5Js r t 1%? ^f§ TOT’ 

TOTOC? f?tp ’fftTOt? TO?OT«> TOf?^ TO3?! TO* TO?? ’jft TOTO 

?TOC c f5 TO>! TO? f^*1'i 

«»If 'Q ^CTO? »nf%?* TO?*! 8 TO? TO?J ?t«?> a ft'Sal^l 

X5J|ST_f^pf^ (<9?'S-io<?o ftf?) !to , ’H 0TO <ljfa» f?f? ^ <1'Q><1) SPPH 

4>C?h c?, TO C?H' 9 f, ^3 < P’5<P (’SIM ^!f*t CTtOT?!?) <> I3I C?W ‘'’rt'GTTt ?! 

TOT*( ,!F ^ ’1NH ?! WTR «rlR?) ?! ^ Wh 

sj^sy? ^5 CTOTOCf ?!?TOT fef? TO I ^ *tlTO ?? 

TO? ?!OT >3??. ?i|^lPi f?l? ^ TO! TO I 

TOTOffi ?15! ?TCT ^ Stilt?! ?$fi>OT ^ TO? WTO1? C«R^ 

^rro ^to? ?fw fMt? ?c 5 f to? ?nn 'to i froi^ ’fNwssc? ia 
to 5 ? ‘snrorcro ?#’ ?! sn??H c?ot ?r%i ^tot? 'awf^ ?rf? 

fTO?? «M 1 >lPl'5 TO i8f!r TO 5 ! I >5^ ca^(.u»t<ij|t> (TO , *I? ° CTO? 
firf 5 !? f%??! vg?IC?? TO ar?^ ?!?, 2(^? TO" ^’TO? «fl> 


\TOPTC? ft*! TO? 5 I ?^? ?«$ ^[f?S' !5 ^ I TO???, >!r^« TO? 
( IITO?? ?!^ ?TC? >a? 5 Stl'sfj? ^f%?f?? ?!^T? ?HTO sTTOt ?>«H l l5 TO 
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S'otlc^l R'SaH 

I®f3 "ST® 2fTO 3*033 03, 'SJT^l f3C*T3 f30*T3 R*^ 03T33 3T3T '8*U 

^rifto 31053 %toi fts^j® faqfa ^s\ ^rra f^f 33 ^ i ^m-I^rI wf5 
*t® 353 ■ wro3t 3 ^ 3103 ^ cro ^fto* 3® wi 

®03fTOT3 I 3f303f33t CsrfTOHt 3T03 4t C3T33 3t #5 f*Hlt 

^^totot <m wi#?j 31053 *frsn % to- 3131 ? f^fa 3*1033 3333 

3&13 I 4TO3310sf3 30333133! 333033 43*3 353 33 03T053f^n3 'Q 

# 

1s{'3C®T3 <F®3 $3^03 4® '*|R>3M 3^tf$® ®033 I ®T053 

31$ ¥W <atc5¥¥IT® 43?. 4TO33K33 3®0® Rif®® TO 03, ^TO 
$%fsl® ^5 03133 3313® ^ <pp 313 TO 31 f33lt *»[STOT$ ^fC3I 
STIFF l^ 

1 . • 

3(33133 f¥F'l¥ESf e t 05^03053 03, 4f®® ¥1% .031®! '31 3T05 
33#ft %3C3 3T3 TO, WW ®% ^ ^31?33^ 31053 
3f3333®033 3033 303J gf®03 053 I 43 5103 31053 1®®033 ®33 ®$ 
4f5*0®3 3f33l<P'0C3B 1®®3 f503 43 C5C33 135033 '5j;p t f3 0*13 21103 

* A 

403 ‘5lf3 f©tS’ 'Srsfrs, ^ f33TC33 C#f6l '£®13 'TO l”' 43> ^jf^i 

f3&1 3*103 WI sfto® f®$ TO 5&50S '41^1031 53 43? 33 « 3^ TO 
"?S##I 4t®l3 3133 TO 3131-331313 5l3f50® 0303 *TO 1®?3l 3M 
3Ht3 3® TOI ' 5 Tlfi»C® 30® *30® I 3[f3^ 4^ f3®103 *1103* 033 

®03®f& C3tf*1® 33^31, f®f 43ltC3l 4l3®, ®3®3T3 C3t3 413 4fr5i3 
®f«1®1 | C3t®1 ®®® ^ '031^03*3 ft053 531 fTO <=1 |Rm* TO033 
503J SflO® RR>;| 33033 3®3f ®31 C«T$03T'5t, $*1®!$!, (.®^Ga«i 

WT3 3lf3 l^ <PlC'S?'s, 4 3<F«1 ^•sf>*«f><)3 43° 3^33 CTOl C3t,b sff^t C3I3I3 
^fsr8 f#I t33lt%33 3I3KB3 3f«t from f^T 303 f^Pl 

3313 ^133 3fto^ | TO*fT 3133133® f3® f3C3 4 ^’33033 31^1 3ft3 
fcf3t3 3l^t3 ^033 303J 'J'l'il TOT f®3T C3 3JT3T03 TOTO3 '333*13 
30TO I 333TfT 03^331 ’STHSr'G ^ 3t^T 3?s3^ ®03 SfTC3 5 -0'o|3(.3 c ll, 
^3®T03 303 3I3T3 f3° s 3T 133®T 3®3 OTO C¥3T3 ®IT03 CW# ^033 
3*03 0^3 031033^313 'Q 1sT'Q0®T3 I 

• * ** 

?mm s ^rf^^Tn 'ws. wfca®i cs^fa Rp^ijinJ, 

^ ? &tf^ sftvs 

^l^lTf^T ^ffw 4\ ^R^<! 4ftf^ <5 tlf^l 

' 5 T 5 W <£l1*nn, 'Q I 4FF$ C^f& 

7 • '*♦•*••.■ "-. I 1 - * 1 

^l^lc<5<1 4ft^ 4\* ] \<?\1\ v£|f& ftj\*ft ^s*f I 
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fwf^Ts ^rn?i ^rc5 i 

■^Ivmhw ^n ^i&^ra 'oic*h ,, ?i^5 ^3 mm *trf^ ^rra i dfiJi dwi?i 

sjgfof&vs *r®J (71, aif^RH '©lw* ^IWW ^W]R] c#*iw? 
ifttfj aRSTUaa sj < ll^(. < P'G ‘Pit®! STITO I aTSTCaj '®MI 

'snfg s a r t C«CT Rletkd Rlfetltfl, 5 TTC , t *TtH 3&T*, <Pt«X as^R'S at aiiQ 'flfa 5 
<iw>$ ^ ^aapnafta ww^i f*rca anta i «j«ta fa’tfpi 5 *trptct a^ 

^RT^tU Cel'll fsTO 'Q fipPlfaw 4 *RI^»RI ^>1*1 TbC.^ 

OTC’tC^'T <t?l ? s f^5 'oilCSi. |*° 

canca®! mR? >$ir Sssaa c*^ aircs cawna gpas 


? m4> i t>raa ■*nc s *f ai*t , »n«aTt i Tr?i ^r®i i ^at <$n«, asraS acstica 

ai ^teka $*itaa fore fccfc care *nta i 'sifatcsR ^a?. «mjhj *tfea 
^ i *i i^ ■5n?»fc'»r%^ asa <k? faca at'sata a® awfc a^sRT^t ‘area ca$ i 


«£i <f>i-sjc e t, 'flat *tN^ e i Svpre 'srva i^ ata v ©is?i aka 'sa watc®! 
4 aT jTO-'3M>ii| sea <ire ^ aaret ar® faca aat ala i 'srcsa ^ra ca, 
Via i fr^ tai cancan ’trfacga Msa* g^fcrerre aare *nfttnffc>*i i 

^5iTfaa reicawa aka *r¥ai a^a; aT^i a^iarca afo as<r® 
^sr^&i aa«aaa ?faa an?na i retcaa aifaa arcat ai^ra ^araia ajmiai>i 
4 ara e fTta s t aa«fa ^aca ca, antyana ija care sfaa arercaa 
in area afaaife® aca «nat £faia^ fta atgi, ws ^f-tas^tca i 
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^ g “row ^rr fro toit *fpfat w*t, 

^*r * 1 1^i cjfi c^iviu ^k'A-a *nft toit 

toi i ^ wr tst ^as ^r?tf& TOfT*tffl sprite® i 
«ru5F* coffin ftrcera *rrf=r amafa cwr fan i 
(xs«R 4$ amt v«f^»i) ^TjjT^sr amt fafw 

'«rr«, *fn ■*? <3fafto5 TOit R i 

^rft? -4ltw-s) (f^P) *f5fFR[ f*Rt 

(igneous) *1HPl4>, (sedimentary) 'W ?S»tm% (metamorphic) 
l 'SfRjjTl 583 Wi ‘CT^’ (magma) W *tfsps PiPic^uJi (silicates) 
^ ’SR^ sftfe l 'SiVlB<J 1 » Sit'S), C<J->iMB 'fRt ■sfHlt^ l e i^'S> i 

xj-?r f*Ri ^ggft^ ^ 'SMifw 'stt *ii«iPi* 

ftfsmi *fft e f'5 ^ l C*f$*l (shale) (WtTOT f*R1 *lhPn> f*RH 

| ?J*R 2Rsj TO ^13 '5Rf6 ^TE*t ^ 

C<J>R«1 ft*im *#155 | C4I?R ftRR TOTRJ '£lk« e t CTOT TORf 

(sand stone) ^ ^ft TORI (lime stone) I 'S'SOtl TOTOt TOR^ 
>iiij£}<j> i§)c<t<i ^jN^ram >n(f?i'r) ’iRvoj'S’ 'Sttit ott^o taft i 

^rTC?R V3 * | | *]ftl<> f*RT 2TFS ^51*1 <3 STE*Rl TO ^*(1^ f*RT?l *#1^ 

^?r i 'iiuft'srai igprr tori ?s*ii'{#5 ^ todri *#P5 ^ i 

4i$w<t 'iiM$ic c t *t# to# 1%%os i^pt* stoHj 

TOtWlJ (permeable and impermeable) RC'® TO3 I <lftl 'SW® ^ 

*tOHj, TOt <s|WffsnfT> TOt TO 5 TORI TOTCTOI I *f# StORT ^f%^t 

'Q ftlTOl ^T*OW TOtmj ftlTOm ’1^<iw ?#K5 CTOTt, «il^'» TOW 
^®C?Rt TOItaiWH I '3(^5 TOR3I05? TO#*! 

^ttfRt 2RT5. «m*t <tra i 

mm wht^ *r*m (to)-c^ «ini^ 

^P«C'® ft on Pi 1 ® 1(1 W y 5||Vl|'4 <51^1 ft ’tlft^l 21^3^1 

Gift's < TC? I 
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aaa carrot ^ c*i fttca, ‘wTpttt'ataat ‘TO't aaa attar 
■aaa'Q M aia«t aroa i apron cstata atfe*n*it<ro 
fttaft ' a rrar ca a war «tt<at aa-ffcftr caa 'sjfiwna gaj 
ata-afa, at^?, *ta, asja « c’htta atatcaa aai 
^ataa acaa r ^at wi, cstaat fa $«?pfr®a 
P i ^frro a^ta atw aaa aaca at« ? ata cata aaca 
aaroa aa i carrot prat's caatca ■'si atca i* 

ata-afar, Mat, 5 R, a^pr « c’hrm 2 afaa famaa fafag 

mtata fa&M a^ a-ii'&caiai wttata -rohft tScga a«ic^ i 4 
^rst'e mat 'atitcatfS ^jfctc® fafag Gstfaw caw §^i*| .ganfa 
fatal at^iiyftia « c ti« c t <3 taftctja aat w 1 *tfaaj ^ 1a®ia 

snffat 'atffafnB mat acaafi> atcro *ftt3 era, 'stfaana caca atcaa 
afaro ^n^<3 roan^t aca cac? 1 

erifadiJla's SI«iR«3iwa stataift ^ ^rai stana ata ca, %*tca 
Soft's slides ca ^lofD , iivii?.iPiii Scsia arot ac?w, »mi afta ('R) 
(.i'ot'^ ^aai^tat aaa aca aca ca*t caw afa’faa a>w ^safa caeca! 
ft-lea f^a 1 faea ^ ^ ro*^faca srawt^ta aaca a^a ai*jt *9 
*ii«r9at (ca>ita«i) atatcaa '^wcacafaw ^aiai sjftim 5 tift®i <j)a° 
(rofow atfawra ea* <?>wfta 1 ft-icro '3^ atapwtiaa «rt% atatfifa 
aaa ^t caw afa$ ^aai^ftat 3a 1 afta ('at) PfatJ aifacata ca*i ^ca 
'®w mrt^a ft ^5 dial aatw a*i*i fata caa facs 'atcatfas ^taf 5 
ataj fcvttacaa aragt awa t 

J- 5 -j -afaa at 'twafat s i *rafi> atat «aaa <fla s at 4 ^tfaa arst 
faRt a«i< aareaw catancai acaca at atgt arot rot aisai ata 1 
taa^ «faatfaa* maa laftat « catfa micro aa^gfaw t^Rt^ataa 
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ffro® R-^fTc® Rft-s toct $w*r <pc.*c.$w *n 3TTTO e i*iw 

?SC?I#75 » l R*ifg? « TOTO (*I'£*1R1 C«m(fTOl) R(-nM ’tftR® I 4f& 

•snffo $<ira *if®«i '*rt'STJT tow < wRf i ft c^it «niRc‘R RcTO 

STSTOCWTC® RPTO® « «JRpW $«f3 TO*ffrC® sfpt *llTOlM 

*n^n to i to tost faro to Rcto ^tfr w ’tttot to^ 

eit>r Rrow W5 «nr® i 4 rtr] ^tort ^stRr TOsrRRtii! 

TOTOfTO TOIT’ftft ftTO? TO^lTOl^R TOM 3 to I *31 <M TOTM 
>)MIC.TO 'Sll?tTO feTOI *tR<tR® I 

A \-j -f^nr* W TO! (WS?Frf5pT »TJl , f5'5P1) 8 TOft TO RpSl’ 

gtf tot, to5 rR 'TfrorcTO? to> TOwra to i 4 TORfa 

§«*rf% toto^ b^ i 'a>t> i t< R^ «?Ht TOR i ®w ^iH^Pia TO'tt -khi 
CT, TOStR® *TO WIM TOC® oifihl TO TO° «i®STO ®1 ‘ p TTt>Ic'*J 

I RTO! b^t TOepWRTS TOTOCT bfcfcb TOSRI« 

fep *nTO ^ffr<! TO TOT S’® I TOR TOITO STOR <aft? 

<3 TOI2fTC e RI TO*<J RR® I ®W e fOT , tJ 'Site*! ?OC5 TO S>ff% TO 
*nR, o.i % to 'sofro, o.b% TO cro, ®-8% to *P^t to^ 

o.8% TO 'TOt I TOsfl> R* Wlf ^ TORI fero TO TOt 


I 


fjj - ipi TO TOJR (JiRtTO 'T)in» , oh) l C^TOPNs-TO *(.« 
gra f t TO TO TO TO-TO ^ ?RP, TO RsTO <1*15 ?®R?I TOTORJ 


TO 3 !! TO i 

oo TOf5 ftrorc tototom tor^ tow (9s is ®oo Riwa totc*t) 
Rtoi <iRR® %i i anfR 4t® « storm? R®5« »afi»? *iRRf® R*r i 
on® torm aim ®8% to *nR, < h% to TOtfro, o.*% to <to, 

*Ir% TO TOTO TOTO. o>% To TOt I ^fwtwr <TCTO TOM TOJ 3 * 

TOTO3TOTC? ‘IRST nrof^ ^TOH Rww TO R^ TO ^ %TO 
TO I Rfaro atTO ®*f!TO -XlRRlCTO «M O’fCTO TO*JT #Nl*t TOR «*! 


Rtoh I 


J . ^ ■ - TO (QjflfTO RiRTTOT) * TO TORTg ^ 5 I 5 W? 
jRlfro TOTTOI l Rf®g #ll®4 TO TO? TO *TC*JI tSTO 

TO? (ffirs^iu f®CTOTO) TOTTOr^® 5fTC®? TOR^CTO VC*fJ 

«nfRro i ant^rtTOifro ®w c*rc® >a15?i toito tot ^ ®pto tot 
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^HT m I ^ ’tw? 2f|§)wun '!> < Htfo br 7JTCT ^ 

'sw ^ittfic**f^ ^5«fi ’fi'Qin Trm i ^spn Rc-h**^ 

W OT, 'il’TO <tst 2fT?to fspT7T?I «IMt*f ^5 I •wot 


3rsR?i*ra '"fPR^iw (flfs ^s sfra o<?oo ^) ’•put^ 

froa c^rsfr *n? ct, 4'<*»sw 5 tw?i *fa f & I s * ^tr^ra wr=rt 

extras M? ^5 ^fRt? ^mi ^ *n a*fi>a 2t*rR 1 TPt *pn 
wHifiJr® m *«% ®i*t *nft, ii.^% Tsrfm, *% «m <sn*, 
<\o% «m *w6n, 'an? *% ^IH 1 

v^T^t *f ,1 t CT f^b«ifi> R<p@ 'SB! 

■5r*jt ^ 5 pr fsp*rc?r ^t<n 5 «iwr %*ir$ <ua^s stj 

«n<Ka, f^g 'awjfwi 2j*rR , <fi^T ( 3tf$ri>si Rctm ^ra 1 
snfto fSH«M t£r^f& ■^fmpTwi? Rrtr* >aa«. ct$ *flRt 

4 a •'jltwra ^PRrc*f *ra %r 2f*fH *fWii 1 ftw Rww 

^ff *r*r ^ ■srSa *n^ (^1 *ro) ^ott srsjV’tjH ^ ctrs 

*rrai 1 c^Rt, pf%ef_-»(f%^ .iiPrsT c^ forcs 'Q 'bt Tstm 




2J5*H *JCl? 


x* - , *npr m (c^r * :f ^ s 

ibw f ^ t $«,*tf% ~s$ f^srrw Rstar ^pqpfl’iita 'Sfwi 1 *riWI«*iPw» 

asM ^ MqRW t ^ <*RR. sftffa fsp'tftn <3 ^tWRI f^P$ i£jf^ %I 

«ifsfF® 1 tpn %srt ^*a srm ».*% «w *nt%, *<t% *w 

\anfiw, 5% «w 'on, <t<t.s% «w «w «.<*% *w %*t 1 to 

^5nfw$*fTwn?ra w&i ^if5 ^jr*T^5TC^ ^ *rk >nw ^ 1^5 


^11 

j . - c*fam (<aRnrm c^*tr) * tan, ^rrcat 

'ST*tJ«JT67 « ®1<W 8fTfN C*fre ^ ^ I «nfN f^tRl 

c%m tfnnr ^<tt? ^ra*t 1 ca*rct, Qs 

«^oo-^<»Vo TflRTC ITS ^anf^ ■^I i0 'Q ‘SfN C’tmR 

^n f$aj *n'sm m 1 ■sre^fT'Q c%fw ’fT'OTT i Rrail^® f^fn^Rn 
c*tara c*i^ ^trt? *f§fu 'Q c*f? ^5i sft^in c*tos 1 

5iitww^ c^hnw? trtc^ 1 C5^ R«*t 

cw?n ^gjc%, *nr® t’nnt^n Rt’Tri ^tat rj c*f^ 

<PRS«tT ’SRI't ^ ^STRRl ^Tl’fTRI ^RH’f C’T’t (^<U1 
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:>>-<?) i far ’n^frsrm 

3p*f^ '3ftft? ^’ttWT? f^ 5 C«fre *W^f 4j|*lPtiJR <5 

fiMiwRH ^ i *rfg<jt c’hnro 'snr^ v^% «H *nfi, i.8o% ^ 

'sntsre, ii% «i*t *p6n *n* o>% «w #t i 1 ftr 5 * <|r,h ^ 

W*J CJPR *fmj fspfr?! aw sPPTWfe, ■“Pn e 

■TRPlfe «*R* (Trt ^si «f«JR *tf?l? «TO « ^5T*f ’SIM 'alfa < M*l *WTS ^t 

f^T «I'S>'J'4J 'Q ^erlll* l 


•*fa ir c^ ®rj *8 *p&t?j *fmj vsifa^ra sittiw ^ 800-^000 
1 tpjwDc'S ^ •rflraH o& ? 'srcto ^rw frr%s 

^ffajcro §*rcr f$f% *t«fK ct *rfeprf^fN c*m?, *nR* jffircs, 

^nf% csfwtnr® ^r? ^*t? 1 ^k\^9 *rtwj? ^jMlfarc ^c*$ s (too $nw 
^00 4JHtl sff% ioo sTPf ’srtfsw <3 ^Icwj ilWc^ 

TJ 5 fT 3 R 5 i 800 'Q Jsoo 4J!«l3) I ^<HJ ' p ff^ 5 n c f^ 


^«t^\g.vs| f<blw< lil^nai f^n ^ I vDooo ^ 

<pf& c«n?p *rt«?n -m, ^tre >11 ^ ^ 1 

Rt*m Rtto <t$ 'srt^c^ wir? *rra <rcn^ *fmj sfM ^ 

Rci’l'* ^fcwl 4^5 CTOM $%as? 'aitftw TfftPIJ 1 1 f^t 

^rfk *fFrj ^r’n *iwh», c^wra, ^ o s w^Gfcrsi ws 

fbRn Sf*fH I ^TK^f*fo (TTPTR C*f?l I 

R & 1 cs »fara <i*f5c v ® c*i i *f^?rf ^it^. 


'5J' !> l'5lRC4, 


5PO SPtW'StC^ C5E* 





<P<ll ^5 I 


<p«ll^ ^5$U ^ 'to|<. er 1<l «llR(.*l«l (^fl-%) •ic'iJ, voW 

'o»lRc«)« “^ft^TR WW ^ I ^(NI-SJ, tfl'OWt '*fR S5 f%?l 

csfr? ’ft'OTn ^nm ^rtc^ ^si ^ c*tf^$ 1 

c^fGi^i ^frRti ^rt?pnf ^ps sft^ '^tfsfw ^i^chi 4f*ns 

f^2t*f 'O CT<[ <015, C*! ^MC't ^5t®T, “Hjlt'll ^t? »a^ Rb^*t 

RjJjC 6 ! ^<?fu R<$>8 ^trn RC^s *tK?f I <5 ^Bfl*f, I cfi c«i 5i 'Sftptt 

<p«ii^ viRt. *ic*Rf »(P)Ri\ 9 5imi ^icis ^®t»tni , 5ifRiw4 '5 , q»j 

Rwfb^i I 


■srf^t <3 TfH'ettt-? >f?j^»}i«f ■sit^ra , »fpfj ^ ^5 «rrc^ 
«rntT®f%5 ii t%3 *R^n <a^ ^rrcvf ^nt^, ’sfpfj2ft c t aw 

"3hR^I<T ogf^ns 1 ua ^t?tc e t, ^«fwi wrt 

^C^Rf ^HIU4 'g*l*ilil C^t 5a v s »(|(.H<1 5<3TJT5 
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f*fa fen vsi fei 



MS *11 WH )|15 I ws 

(^rrs)-4? ®mni -“rersrai ft te$c»u ftferar cnc^ 

fe*?" - ftn^icnn nm fen ^at «rran^ 3ft*iftMM 

’anwr^n '5i%i «j®it njr*w<biw sjft^fes ^cnr^ i 


^3f t 

1. Keith H. G. f Libyan Flora 2, Ministry of Agriculture and Agrarian 

Reforms, Libyan Arabic Republic, p. 791, 1965. 

2. Migahid, A. M. Flora of Saudi Arabia 2, p. 815, 1978. 

3. De Candolle, A., Origin of Cultivated Plants, New York (reprint 
1959). 1882. 

4. Purseglove, J, W, Tropical Crops Dicotyledons, Longman Group 
Ltd, 1968. 

5. Encyclopaedia Britannica, vol. 6 p. 469, 1973. 

6. Steingass, F., A. Learner’s Arabic-English Dictionary, Beirut, 
1972. 

7. Purseglove, J, W., Tropical Crops Mononcots, Longman Group 
Ltd., London, 1972. 

8. Brouk, B., Plants Consumed by Man, Academic Press, London. 

9. Berlinger, M., Plants of the Bible in Their Natural Surroundings, 

1969. 

10. Purseglove, J, W., Tropical Crops, Monocotyledons, Longman 
Group Ltd., London, 1972. 
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C.,,8 ftg «nw WH n«n« ^ r 1 

^ wa tow- 1NWI ’nni ^ v&e w« i 

c^n c*m c*nft ^^r6. ®m?* *n ^ ^n*mn 

g Hifys ■?[?, c^PT t«pMfi? $£*f ''®^ 

-qcs *nf% snnf^ ^r i *mr cth <pfh fl» ^ig m* ^ 

^^35 - 5^5 ^?*ff ^5 ^ 1 'srrgi^, ^T‘ 1 ®rr s Tt wNiwn 

•<M < r^ ' »n *f »i m ic 5 ^ csrrdJ^ •h 1 

^ 'Si i ^ i ^v o va ii f t^ I^r ar^tisra f*HH ^®rt _< k«c*h (i) ^ 

smzn w cm n^a m m %> (*) ^ *w 

c«?n?p ^ft«rrar arerf^o <w («) ^® n ^ 

Ca}Tf®F© sfTFP 1 

*nrc*nr f*Prt c®^ ^fwrai awf^s ^ ct * s ^o 

^ji^nra *anw i s =n wt 1 ^ *nfr £K?ptj f¥n? $*ra 

of l^va ^j 5 -y\o|<jvs^ >i^®r ^ihMR ’ft®! aRfR's 3.0! C*T3 

•s^g '5j2fc^*fj f*fc=TT v£l®TPPT?I arm 1 ^af^*tJ tfl«il4l?l ’tTft 

^ Tgpsrr 1 <pr*fn?r ^ arc*r m ^ ^ *nft ’ft®ra t?^tf 

■^cft “'iin'i^'^g” ^s®f ?>t3 1 *ftfra f^ ^T '®iR«l»l 

^f®ft<raT'Q ^tft ^ *p§?i ^tp#^ ?t ®nw 1 ($.) f^®tn 

f 5 ^ w nrfwm sRtf^o w%i, tr ^ 

RC<JC^ I 

c^m%, ^rc^\ t^rrf^ *tm wa ^5 c*h ^raras «ra 

yjgra %s cfirtf^ stiff 1 ^pifa smc^a f¥n 1 

t^*r 2i<pic^5i m«rR RRjjj 'Q 7 fT^ 5 ii<ic i i^ 

^tCM <1^1 ^TRI- (^) ^ £W3, ^1 ‘^Oo^g\5'®|c<? ^C*ltWT 

<PW, (^f) ^f^H, m\ f^^lW t? \U5 li^^H ^1^ 
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f^SoR 



(*t) SRTRI, c^«1 ^C?J «^M ^iC^P I 

' 5 T5j^n^te^RI veils'©*) Pl*il3 CTOTG <pf5^ *JT C^H ^<r$)*J$ f?5f^5 
^ *n I SffipRl 1$ *q<JCHS fnCSIWI Rffi>jJ 

PPlR^Ba^s ^lWItHl 4WHfH I 


4 ^Tt*frc? %*m fim 4$ ct Pt*n? fiawt 

*p ©tHG'© C’lWC^, ^ fan f*t*ll3 <P$Tt 

*ffas «mj c^p*! ^ i ^ sraw ^ ct 

^Tcf-^srR ^r i 


^RfpjSJ 3 


1. Yusuf All, A. The Holy Quran. 
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* S ii** ^TT?TK 

Pill'S 



a 2)fcl f^Pl f*l 

«<[ TC*R fa?a’, T ST3 Tt *mr I 


*3 1 ®flTfR , 5<I '505 eric's* J jf5 < P'o| I^WM 'Sllsil^ -'i~’'1c < £ 

5RC6CT oil Pi 4 «tnt«ft ^ot m i 

f^st^R ^fS Rqufaii aqtn^t fata fa^ s f§fa i «£io5 

cn frt’jpfj a apfaffa etfe'® v®t ^ril? fast ®I<WI3 *nft ?tw i 
^cfT^S ^fa*fl*l fa^*K 4?° <?l *}faffc® Of ?PT *K3 

'stop ' : j^ft? ^jpfrca 'siHW? ■sh fari c^l'g^ i ^ '^^ j ifai i s 5 n faf®^ 

>oroi ^trt c^ffarffa^ 4ifa.^t? ^5 faorc^. i fa°*i *I'oI < h1<i £fi*c« 

efM!* ^11 'SR'S «i^1«liH afcfrSt iflra> 

^i s< pift *tmj snsr* ^31 an^fa^ -o csntffaPfajt 2t e n#?i 

Ht^jCT ^JSf artfa^s ^*1 | >tt s }T^ c t artOffWSffin 

^trrcsrt-ir fr’jofj? ^raot tWepfo®* ^rwji Rhw fa®fiF® *fa«t- 

< 1 JT®’ (arsfk £f®$ ftc-^RH’) W^TOt^ *TO> (^mT® S Oo) i 

arffa ^gt^ffao® arfifoiMc* 1 * ifl ^tfa^st#^ Rt^wt'R 

^ 9fj^ Tff^j «ft«iTn ^TRI 'S^PTH a C’Ptf^UPt-'^RI ^tfa^Rf C3R3 5 I Sci'bQ 

5fn^i <*$ faasiffas o° ffasit c^faora ->i»iwich-sj «t*nnanir ^leii^if®^ 

V6-SlCSf3 PR>< e t <PC‘S«1, *Tf?I 'SRJ '©IciSC** C*i l(.<J s n 

•pj^ni gfFjpj ^ 5^1 I ^ Oft 9 l"t>I^Pl RfWt TO* 2j®® Rc'apISC 0 ^ 
«£Rsfa ar^»t^ f?TO ^TT , *fJt *3t I fa 1 ? Wl^i ’*Rj*R“Rt ^,*ifa 

7P>pf^ fa^i ^m^nrt faptw a«*c^* to*i f^®H^t w^t 

fif'oJTTO® ^?f Of, 1 ®1 tS$ H-dI^Pi RR^C*!?! TOTO fao® TO*f i 

TOFT 3H*I TOFHOfa 1 t^? <*J*l ^ ' 5 P , rT^T^fal 
^r®wt:»Ri ^R«ti ^^fat ^r 59 ^ *tH i ^r® c^t. 

’if^W’ta '©'s^. ?R5 | an^’ilf^<p , ©|« S*<)<>fa ?,|«t«i-i5? *ttW 
’Ifafav© i - > ifl s ilflPf^®t C«R^ ^|»(HJ f%^®m < Pl<ic c t fa 1 ^ ^Mt'o^i «I'®1'® 'S 
M^(.4 «T^7%5 far^iTS 50T 'SfTOt | <i'«»ilW <?(? 

(f%8 fas/ (OIS OPn^ff?! OtS)C^ faOR^ >tf5‘t Wl ^ I 
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* ^RtR ^*1 <jRiffa ^ife^ 

T>R, ^5, 'SR, v5RT, ^n*M ^5pfR C^M ^jftft R 'a!R>I*W5^t N ^<s a^ , 

' sjfiR ^HMCTt ^33 (>o^ Ml C««lf®M«l <JR RI) i£R* 

^raMPi ^R^ftftft ^hc?j ^*irh <aa* orrf^rsr 

ft*i I fat-RTIfc >I®«!W 'oRRR ^ £fF$ «2f7 

Rtsrw* ^ ftra ^pn ^r, ^jr ct? mwft r^Ptr^ mB 

if ^rfs}t*fPTC3R I RSRR^ S3 3 ^£R ^ 'G ^lc«1<l (%w^ w ^ 

ms i 3RR3 csifi^, ft^ •rftm®! fsftRR * r \ 

*l$Walt«H RRR *rf^ ^ ^OTPR ijeft ^ft ^RFs 

^ i Rg?iR?R wr anacg a<F*ra <rr* ^ptri 

gi? ot/o ^r iflJR>'Q^cn ft'Sr Rvst m]mm ^Rc*t 

^ i ^ ftoffto^ ?<pr faRn-siPs'QmM ^r?} 

ft>\s<t 2|F5 ^R ^3, *|M>R>WTt C 5 tl«TT^f^, 

ca&icR ^Jlft ftftjjj siRFR ^fR^ 4>ta I 

ft’tpsM c'o^ ^j^r fe«i b c^ic^^, 4? ^ramat f^i 

>o^° fesf) C<P«lfw 4?° ^R^ ft*T ^ 'SfR/ Prft l C 7 ^ ^C'o 

msptRFR ^r ^ c^rf& v£Hs>sm ma ^ ^©, ^rpt <sm 

^?RS C^PTf& ^C<R m*JJ *$& ^ CW I ^RR, Tp^pfR^*^ ^R 

^•p&a ^g *tftmw c^l ^rfj ^r^ptRuR mat ^^r 

C^fl^I's (7J ? c^R ' 5 Tt*flR^^t?J : *?PlR ^R^t ^T5R ^5 R | c*fB& (RR> Rt 
(RR, fR*TPt ft^TPt ^R R^U C4H ’SRR^Pt ^tRlRR 

(RHRSffe^ (RRR ^jfifft* % Rt | ^ 

^TT^R 'fR^ ^^1^ P^oft Sjffef&vs ^!t 'RR 2|f% (R <r> 5 
ft^ftc'G fWrR RRJ I 

SRfftc^ R^P? 'R^R io C^IW ^oo c^W’® ’5RtfRT9?I ^ifwtW 

f^f%TTR ^*t ^ ft^ferpf tefa i # ^ r^r 

f^RR ftSQp^l^ toft €lfaRlR ^Rfftrt^ C2||l5H cHlft^ 


<Rv© V&RCcI ^Rtftm ^*TF5 C 5 ^ 

ftS&^j|R, R C<FR 




ftpRR 

Vllw ^o 'SIRRR 5 I ^PR^, ® ^R^R ^Tcfft^s SffaRIT MUlft^lPI 

^,RlRCJHlC«rH fR«3 I Mtlftaix >5ft ^5 £RR WR^T ®R^RtPf 

(RRR ^T$ ftc>lft® ‘5C?I (Rv5 | 
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4 


0000° Rift C'TW 'SfTWI C^fR 7 * 'Q C^fl^ 

^ <t^©R ^T I Si^TH^ ^SiTt'SR ^ 4??. <Rt ^TR^I 1%^ 

■ssff^sncf f^nrrsj ^tf^s ^ <|RR> <Rra ‘ks i ,p ra® p R[ 
CSifW ^TRT^ft 'S^C'o «rw I R*f ?Jt« ^1 £R$ RhIci^ io io *Rf 




*rttra ^RR ^riro *rw ■'’PTt’f ¥i*oiwt ^ ^t?n ^Rtip® 

st^ ^nR ^ram « <ra 'Shi oti *fR*t <?fiR 

<p$7\ TfSBI *m*t I '5TT c t1%^ ‘ 5 tTT y T C^fW ^f§ ^ 

I v»H^r$ '‘I^R^ 3X3 ^MW ^iTPTM (Rra 

g#® ^r?i ftaR *nR ^rra <jR.^ ^st^ otsi 

^W 3 j vsrra $< 12^33 i ^rc^s 333 ^nx^t *Rra3 x<Mfi> 3^3 i 

■srfiur^fhi ^ g^TR^ra 333 ^ ^ 3 x 33 ifrxio' 5 ’ Rift 

><=-lRr.33 sr® ^3<g ^?j | 4® 3T3 'Q ’St^Ml'il ^33 fcft* 1 


<i^toi 4 ®toraM3 *R ^(5^ R^w 4#if*> 

csrf^ 'Q Rvgg ^ ?raf w s 4?R> RRRR 3 TSI ft 5 & an 'frsft 33 i 

^twffc^ R$Rft 3-f3 ftRf^3T3 ^nw«^ ^\m<\ 

^e 3 RR3IX33 witwrc^K^ ’tft'Fs 33 3T3 

ft&53 i 3ftx*tx3, 4 33 x 33 ^ 



9fn^> vR csnRr wf3 43>R 


4#g^ 3 x 3 43sR 313133 ftftsra ft^3i3 ^ 

^ stf&m i ^5 43 R 1 w 33 ^ 

f%^rn© ^ E=mc 2 ^nft e ^ 133 X 3 ^ ^ 1 

4 *nw e w 3RR3 *tR% m w% ’ifes® 3*33 ^iRsin 

c ^ i :5 i^ i 

^jnn^ «JTO 'Q *ff^ 'Q ^ 



^c? feR rerw ^a 5 ^ ‘S^ra *ra ^ 

^if ««ff R^, RRr^ twtR £»R ^ ^rra 








< n Rfi arc ^®R ^ i c^Rftrrm R^^ 

vftfa*l\*\ ^,'QTrfn £f^R ^vsR ^n. c^n^ 5 ^Rc.fi ^ifs i c^RRnrt 5 ! 

RRmi ^TR? Rftfjlil S^ RlW ^ 

c*rs ^«,<i?RNif RRrtt?i ^Ric.'sH «lfR ^v»R ^s i ^ iJ ^ T? 
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HRT-fimi R'Ssh 




fifsrcnwm® ct gm®R mi 1 % fuf® $1 m® muitt^i i® 

'aR < p|t5C. 5 ll fac.'sylfafe '5® I <1'JS'o Gipo C$T#T f$Cl<1 1>C1 CUR Cl, 
®R1>I (iCtpRiHs 11J Ron 111 ajfaRTTft C*fl $®, '■s'c^tl < p| < H tail 
$tl Ulfe I 'fl'STCT mtfir? ITU® flUl f^fl *lfim«t <“I1H, fo'jf 
IRfe U IFTU!, PiRi<p«i, C=TT^t sf®f®l 1® ®tft wifi* Ultf l 

amtmii uFbci$ cififmnrc® $c® $® Hfsf®#*r 1 ®tc® ^itc?rp 

1HTT fell fl® i tlfllliill Clfe ifl <>!1H ftsfl It $®, 'slid ®R1 
fell '5'® I't'alCl? JaPiaR R»&«M i£I#® 1C11 ItlJCl 1>I1*T £®fl $fe 


’rra® i m? isi® 4 ajRiraiifiJ $® usra iu i c$rafii %ii it® 4 

1«HJ® 1 iPSTfe $tl if]®# ^T^pTT^t RQrTI itl aftlTSR i HR ^ 

fiferri mu inii li Sts it it® 4 ®# fitm 'SMfes hi^r «n®t® 

$ti i <a& h®$r mi iran $ci%i ^i° cut cn ®tii fttsfouci 

lf$® *tfm® '1 S R 'SCOfe® U®?t fllRT ®tl I 


^fli mi mit «{fift ^fli ifStran o® $i i hr f 

5TJJT fici i£It® 1 ®$T 1 HRU1 HT1T $1 I Rife sR"t c®ift 


mi Hres®ti®Ti'9#i urn o "jfmsit wti lf$® 4®fiJ h-iv*. 
ifou-tso^ ^fRiTi cm® fltm *jfifR im ®® i ®Tiusn ®ti 
iflci ®n hi^r iu fiti mu $i i m#®Tti ioo c®tfi> 
i^jh m iti ini cm cm Hst*l ®f$i ui^itu ^jft $i i fi^e, 

t>^ 4 >|fjf HR Hf?[-t5u!R$ b«ic® 1ft® $1 $TtlU l HR Hf?}ll aJ^fi>c<P 

fin itt® h® ip#i irioi i 'jfsifbjfc fcrot $ti 4ti ir%i 'srar^n 

vr^vo opi?. «rft 111 ^i 5 i ^iTfei w ^ i^f, v5i, 

itn 'Q i$. 11111 1 i# #im 5(.ui n i§t?t ifii® 

lt$P5-l^s, mjflf^ffl HR afl$ltl qMOM ifl'^'f ^ 

in^ i i jf^fti hri ^i isf^i $ir n m®T ®oo ci>ifD iwi 
■jflTfe fen fl^f WRI1R It I 1C1 ^13 Itn^Mfe #11 ^ft $1 I 4 
fll 'illfll ^#1 l^lt I sfltR ^f% $1 41* fet# #1, ®RH 

mi itn ®twi clou ^i° ncwilt sft^t i iisftifn cm§t aft^t 

Htfii ^^t?t mn ^ atm m<n ®tRR i^fe m mi ®$m#f 

mil laiHl flRlll IT 1*1 CUft> mi l fflfe ^f%i WUTC1T Ol 5 $ci 

mraulf af#iro cum fife itfe ^i^ cirni mn itm 
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«TR^ l StfilW ^fRI CTO CTO WS WSI 4*R £Tl%t R^ITR 

<3U5 to i 4 «kr to^s? ^rcto to® Rt5 i 

4<rt rw c«cr fctsT, <pf^ to ^toa 

fwnf^Bi ^ cute? to ’ft® ^toimic^mm tor ^ 

^3, aKW|« tflf^ TOTO ^RRa «ff*T5 TO3CTO '»Mt'0 ®?F 

to i ■'jRft 'srnsf'G CTt 'SR^int i <$% rt TOf^stTO to<r 

tor «tf® ^nsmwt TOt 'oit^s to , 5^5 <to i ^ c*&js 

d>TOftfTOR TOR ’T®fy« I 4 TOTR RTO ^ ^ifTOR (TO ^%£ft« 

^!i i TOrofa rto tokr t^rroro #®f ®f*f§ 

*nTOjt«i3R to? '&& i to 4TO?t tot® rcs Ri^tEFF TOftro 

w tor « 4®ro rrto 1TO i 

’ra^ff >8 croft ww m to RfhjtTO i 4 ^?M'iw 

STft^Rrt ^T^^nni <3 TOKR <f5 ^?T I Rtf •$ TORtltTO a*R 'iXlRoH 

TO, to tot *|ft<j totto^ to to i ^fwro tor tororo 

^T^FTPR ^faca <HTO<PI<31 'SrR'Sr’fCa^ Rs’R 'STtfTOoT &l=ll?J I iiJ 
j-i><* i<PIt=i C?1^5 u> a ft I® TO -JR TOW TO 5 , ailftrsj, ’’IMRI £*Rlf*RT 

<l4<.a<i '»i|R'»M Rft I 

ftsfa TO® C<Plft ^[®ftCa ^J’tTf Rft ®<p 

RWJTA l ’fa JR 5 «V»P RW TOR 2j®tlla ’jf^tCa '^t®' !, faj f^'®|<3 

rrr TOf i TOTFf^fa cat® ftaftiftap-JR r>rw «i'gj>i?i Rift ®to*i 
jr?. totrr <i<aRiTO i to ’jftffta *f%*n# ’tlawt’R tow 

TOTTOR^ JR° Rt’R'Q'C'TT WRR 'TOAR-TO^f® £f? e t TO3 I 

<£fsR? jfttt sjrot ^ro w, i£]'#o^h sffsRitn RsSTJidrrra 

Rala 4 *)!^ 2f*fR ^ Rt ^’Q¥R ^a||^4> <#T?R 'SKJ iTO (afft 

c^f^nrR f^HniPTw virfro wt) ■ s jf?ffk R?c?R e t« 

3j1% C^R 2fff%^ iR | JCOWf \5H '5||^c^ f^fro 

^’sfR ®CTI ^ 'SRf’rf^RRt XS ?°*RT3 I ^TOf5 ^Sisn ^TOI 2Rt c t 
TO #TO C^(f5 <m*(R Rtf^ 5 '5RRrfw?Rtn ^5raT3 

TO Rf5R i ^5 'SJ^Rlj^RS | 
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ya8 « srrr ’tflpr^br, Rt 

f^. v 4> <p(R ' 5 r? ->i^c!a ft 

^tuh ^ i ** h c*i < 1 1 ■^'f ^nn 

'oN , ’Rf pTBtfftns *?c<H lilt's i*RS, '*5R 

•srr«fj « ’{fttffa -sn;»rr ftr?rf^ 

es|*RM Wtf^RT SHJ ftvfa ■atijcs*. I 



'5RI ERIC'S pftq RR*fcR atfe ftt*R»T!R sRaRH 

<jftRC*fa ^SfTWf ^<n ^f5I^.| CT^R % 

<J>. vill^VlR q *iftc*« ^ft; 

^t. f^f 'Q •sjIc'®-si sfC^r; 

*f. '5TH? <P i TJK c T ^T^RRC 3 ? <|]«R|'o«p|?| WRT®i; 

^t. 'oii?ii^ ^srpfsfR c^tc^ 5 ct ^iR'rR <mh, ri p> p^TR'® 

iiR?. '$tTo RR WtR? '§ft'St'gC.<P CRR; 

$. Rtp (ftp?) • ? ff?R'^; 4R°s 

S. WHM 'Q R^FR ■5T*JT^if (wpTRH) ^5jpF® CRRRM I 
■ ^r. vs(|»|^H « RfilMR S 9 jf$fft 4R?. ^5TT^rsi«# ?jftR 
RltP^oTCR ’jffa ?<J'&|R<J> pH <JI<PI-sI•3 R?, 'spit'© ^R° 

4 R'aiQ^s'oRR ^iwifB^o i <?NttR ^iftrs?! ^Ptr^ 
^C'S -^llg i p ROHRS’ §£gRRRft fi>^ R1 ^«n 

"Stmt ft^ l ft'A'oRR^ ^ tfiRlf I RiUftCP WRI R? « ^tk^rR RtRJ 
^rr* ^r?rt’t«i crir* «<p r^ ^fM rr *m crs^rh 

SffoUft RC5TC5. SftR ^T5 '*t^5 WfR I 
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Rash 

RtlfR* ^ft<i af^fS atrait ri^h RRP ^Nfrwi «w«ij «w*f 
ai'SR m i ft^s 0 *fin ri®’ rr ‘aufRRi’ 

w<im ct, aRfi> cfan rt, RfR aai RfRRRs ’fg riPr 
R f^ReTCRa RRai* Rc^iaia? w fgra R«R r<f i 

fR^tata? a<j RfenaPiR atror f^r c<piUh R*rc? 

f^q% j\ 5 R^c RJ Rpfat Rfa af% RpfR! I RSRRiaa Ra aft 

RERI ^$RR9 RRR Ra R CR*ft R®, RfRTI \olwm«# « CRtW^I 

are 'Q^ra a* Rrcat ffl® fern ati> ctr i Iwh a^ifaa oooo° 
cRg i fsa RtaRan r® in *s\ rrstbi toji R»jRra f^HRTRR?i 
^“fataa wi ^itosTcsR ■ s T^sn < i crr ®r Rta «rft calPia> agpf 

^^.■'rrf^® an ri fi«ifnR®rta rtcrisr rr acnc? i 4 *D'»<h RISmI* 
anr fen r s R£r f^fjRTB nsKtRiaa ifit afaRRt cafafaRn ^aiga 
nra i crrit, rrrti \sraan taaietna aia R afatn awa 
fa^Rfan r$ cr® i Wsf^Rn ^m«i<! ait afa^ra nRfRtfa Ra 
^%-oo% ®rn anttf ftPrara fnSfRRre aiarefaR *ni nfg £ to 
agjfaC' fla RJ CRltn c*rtf^» 3R, '0l'^C fr 1 CRH R^HRa fRSR ^0 RR'® 
R i aRH i£l nta? najana RtnfaR afaRt RtcSaTCRnfRf^R I ’jf&a 
cilPfCR n^R faaan® R <©PHlrea (t) RH = 0) Rnf 5 fStS*t 

^’^SR RRnfaRH anttf fRSR^t f®sft c<p«iR>H fttHH '"RP? Rta 

faa RT® WRCna aR 5 ^ <3 W5W af'sfi)'® RCR? R RRfRtf ’jft 
RatR ^alC-H a c fRa (RTRR % co) RC**I '5R3 FS^Rla'slM 
RnSR^ I '5t c 1 J 1H <0 canfetlll’T RRR RlfRfS at *I^|6 jMR)4 ^5 

ioRJf, a-R^ fatRan nfRTt *lRfR? RT?1^ RW iRRfn R 

i£it ^J5 ®rRic5 a^ fnRiRn aRn rc^ i 

<2f«rft ^raf& ^ an^ rw i ^srora Rea «t^j%?i 

CT, Fjf^CR ^®ftRTR RR ^R aT^QWIi) RR 9 jpl?)t 

aRRa a^ rr rr #r^r ^irr r5i 0 rr^i 

t^RR RC?I I aRRa ®jfaft^t RtaRat Rf^%cTR, (71 RHM aRR 

^tRna rr &«i»im 1 aRRa ^[Pffkict W5 atPi, Rga, 

R^aM 0 Rl^Pf^ iftR 1 !? R%^, <3 SjjiiMil ®iCR ^RR^t aR^ 

RRtRR^f r^'Qr 1 Rpncga otN aR^iwii rr crr actt 

RR RafaRa 0 RTRR#tn RRR RR?1 0 “tc|ft at0R R7I R I 

faaftRaiR, Rpnwa Rw rrir a^©XRta Rgaara w? 
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R’saH 



#rcrr crss ^ 'Q rto o inonl^n, Irish, 



RPl?IW thrift RJTH I 


$rcrirf Tf^e^n Rirt *f i 5 Ri R^tfR’g 4R?. w rh%r stri 
rirrs 5^1 ^flua r^r ^rraT^ cr rRr>smi, R^RtTf 

fiw , srra ^tocttr to crtrcsr ct ^«nt ostmimi^rh « Rl^tR 

RTCR ^>13 RRt$ l R^pe CRTRRI R!^, ' 5 'SIRt 2 f®PTR 

'&tc*sj Ir^Nr RRiR i 


r. fro « rtt$r rt^r % ^rtcr fRRi«tR « <hQk>i<^1h rrcrr 

Rl«ifR>T fPI RCRT5R I fRRT«!R ^5 CTt RRR RRR IWMRtC^ra 
'RR3M RRR, wra tRRRTO CTt RRR RRR fWfrTOTSRR 

%5 vSlR^ fR R>tR I fRRf « '2R*t«M'^tR RRtRR RW C^lPf<f» RHRR 3TO. 
jjpfe ^aRf^f® «rra i r#r ^rfRRtR rsr®«rr' 5TR RiRt rim 

Rin i {rcrr Rnf^RRST'st'm 5R ^iter ^ih -sjIc^-sj 

®RRT fRERR fRERR CR?tRR Wii -^5! | 3JR oRsft^s ?l, 53 « 

'pw i R i feR wtert c<Re?i •"ft® i Irr5 rterjr wr rr; r>er 

ssrracM rrtr sra; ^r#^, rte®r Ri^kt riertr r^tr ERfkR 

i a(KR I fRER RrfRRI %® f*PER RIR, 'RTR <5lC'»fl RlfRRI CRR ^ER RE® I 
RRR^o S(l-|>fi><s §«,R CRR> '3)lc«1l <3 '©IR 'STPTT RRi ^R 4R° RltRI <3 
voTCR^ SRJ ^faR §«,RER> RRE$t RIRTERT 3R I Rf®r RI^RIRI 

RKRT^-RvJSRR CRER RIR 4R^ RRR1R1R R^R RRE* “* 

Ws^Rfil «<p ^R I RRR RftRR fRR> RRwvsfl R>tR | 4«TER CRRt *JlW, 
fRRWg vaMR fCR 4R?, RTE®R ^flRRER RRS RSR®«RR'51R RTRl^ RfRRf®® 


i?CRRIR I 

fipl'SIR 'g R'StftRTOR RERJ ^tWTR fRR> fRR'S Risfel 'Rlt^ l 
"^R-^IR C«CR fRR 'Q R1T®R ?RWJR SJTeR RT5 '^R 

<iW WRR fRRC«W RI«f^J ^fs 1 ® ^R I 

^jfRftR RC?I'C1 R’RRRR R% § i) iR'Sf oic'spfl RIRfRRS ^«fcRR RJtt^ 
Rfe, ^) JTSfR^R RTORXR RfR^RtRR RtfT® Rfe I 
RlftRs , 3r#tR Rl%R ^tRCR ^R RRCRR fRf%3 fRR , jf«fftR ^TOtR 

RCR RCR RR I *{f5[%J ^ ^fR RR f^°Rt 3 JCRR ^*R® 
Rtf^s RfR3RR RR. 4RS fRRRt ^g, Rt I3FTf%f9 RTCR RIrI^s I ^RTR 
fspSi ^5nr3)tR ®RfRR5 '•iJlfV^ ‘SR^ '5RTRJ C®iJlf®¥R«^t R^R 
RRRIR ^ fRR’SF CRRTR (RRR CTO3IR RttR f^RTO CRRIR C^R R5RR fRRIR 
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^S) ^PTIW*! C^fS C5T5 ^1«P|W OTTC3 ^ TO ^1 i ^ ^ ^5 
^srptPlU liPR «||<MC*I 3jOfa 3fI*JE5 «M^R (wfe^'fl) ^«n frora 

fTO^ f^T«?J TO I 4 trfsj C5fB C^f5 ^3 f^«*m<J> ^PTSTH 3Rt*t 
C^i TOI (f531-b) I 



ffrS-i OT*? <3 R^<3 
HR = EQ = ’fT’tf^s f^TO^TI 

f 

cl = 4*ifef3. p = ora 5 , pa = ora 5 «rro«n. 

SS = SRR, WW = 'SRR, ^’f = 

ftwora Pwi°*f i 

s 

^tcr ft*p*ra Rfejj ^xn ^tr^ 5 i <pic's?^ i fg 

frf^T) RtF3 ^s*t C^fC^ f%*J 

TOT) I <<1$TR ‘gpftfj <JE&3 ^K*f ^°v f^R3 (v5Wt^ « 

i,ifvi>ii^) §*t<j Pr^?i i w ^ ttpt fawrora ^ 1 ? 

<n^f >b 'STPT fe OT^R I 

^ g’x&i Rr w firow *n?r ?w#i ^totr frnft 

TTSTR «llt<f> I <><M> X2Flt% <3 V^Fsl ^iRf 'flCT 

ijffi* f^JTO WlilW C^f ^ i tj< 4 tj| f^vg OT^R 

wpzfct oc*t ^mf 'Q ^oc*t ctw?w ''©iRt^i i vbi^, <£r$ g$Pn 

•fMfi* Ru^KiJ^ <<^M^} <K3 4C«1 *JtH ^ iiR° i£R (RhPh 

*isi (^1 ^ *n?jR<?> Rd^w^fR Tf5j|^?rH 

*n*TpR5 I R<lMt*t Tjtf R«fcM^lt°ls ^§*ftR ^ffflR^ 


gt ^3* <(^3 R^ftn 
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RM-'JS'RW R'SsH cjv3 

ft<m<lR<? R5£*t RR^R RR n 5[R RF5 'SI<-$(|H RR fWb^RflRR pTR I 
fR? R^tf^R PM^rR 4??, pjRb^MM I^RR ^g *M**MCR C^T RR l 

Pt«pd^ic«i? $*tR *tt*ff^s f^TRJFRR? r$.r rsrm 

RTR I <R RBrc*t Rt ^’PR PtRRN RR 3IRM <Rr R5TR I 

to RR. (R'lRI 1 ^ W?M RIRR RTRR R 

RP#R I R RRT TO PtR» 1C*R *fR§: RtRT 5Tjai s ^ir? rrts *fR^ 
RTCR t^R I 'SIM RRf?[R < lR<l'a»| b«u\a$ RR> I 

*{Mte Pre? rrr sttfftcR ^ rt%r nfR? >rra#R 9 if<<'sw<j 
riri rr r#r <rtfrera>c>i f?R 'Q rer?t rtrsr RRn i ^frcrcR 

RR$R Rfo RRT? RRR ’tfw RR vjjR R^ I RM 
RRTT <pR, <jfR I ‘ c jf^l^T<l bMp?(R •y^M ^ RtRR '^Rf*i<»IC«1 

^ RRRFR iRRRRRRf? ^*fR 'G fttb RR$R RR l <4^®TR RR3RR 
3JRsI PfRRRRRR ^RM 'G f^5 RR^R ^R?I RtRR 

ij»irsrR Pr 'Q rcr<t RifR^R (■^ifR Irs? rrr mfw 

RtR I 

<nt >ni|pi<i ’iQ^'oHt^ 5 isrtr'g rtiri rr rr cr, :5 jrr ^r 

% RtR I -'jRfh ^<#M RTRfl *4R srfRfi> ’JRR PfER 

SlRs'olvo 3R 4R?, fR^RRR WRT CT RR 5 I «lMM ■'jRfR 

<Ji^'bW<1 rRR <*? f^5 ^ERR WT5TRT RR RTR 4R® fRf^«t CR 
RER I CR RRR RR CRR "5R ?JCRR fcR 3f'i'»l's RR^tR STIR 5 (R&lt ^ 
^IRR PRl RR 4RS. CR RRERR SRT ^RfS 3 JERR 'R'i’lM (R5lt 

l i3'»IR < 5f«l% ^fcR RTCR Rl«l f^T <3 RRl%^ 

1 lR<l's*i'S ■pTC^o 5ITR 5 I 

^TTR RC'Sr-sJ ^ sfRCR'G CTOT "?1^R Pi<l'®l ? t 'SR® ^T*WRR 
^5 CTO! 2T»R C¥^R R I C^Rt (RRRt R <RR, ^ 

RRR5R^ '4R? «|W ^aR ^“R 'G RftRt RR’tl'f RR R^ 5 I f*R 'S ^llC'afl 

>3 R^R 9 lfR<r'»(R3 R^R Gf®RRW?I f^3R 'SRJ RRC5 I 
*t. R»R ■qRTR«t RRR 'FRRR^Tft SfR^ S RRt'iM ^ 

R’R R b«1 l M R[ft RRRf R (RtRR ^R <R? R3 RR 

R»R ^’IRR CRR RCR I 

1rc*1R'S® RRP5RR ^ R?J*R RRTI RRt^T I ^ RRR R>sp4 
RtRR RIR CoRJT R^Rf^R ^ R RRRl'G ifl^rR? "SfR fRS 
1^(.*M'9aR«R 'STC*ty vjfB«f5r5f$ R«fRj Tfn> 5ti | 


^ %RR 

’sj'fa) 
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R«aH 

frora ^g-«f i ^«n- ^/ 

?lt*t3 ^R> C^I ^1 'St l ^ l C'S?^ 3*TT3^, 2flS ^‘Jt ^i 

I 'SFt^T'Sf ^T CTfaliJ M1b"C*ra ^*17 fo«3lft<P WUTOM % h. 
C5&\ «ITO; *. 3*tf3*( ®7Tt; o. fa *1 M's HI f^ 5 

ifcst i 

>( ^ 3jf^r5 CT f f?W^t faf®3 <3^3 wm/ CTfaT ^T *11* l 

srrf^mc^ 3^T3WTft wr^t ®?r® 

fswffa, iffa, CTTW, ffal, WRf^rftMl I %5, ’fFt fa>?.?1 

®»7ilU m\ ^ , oi 5 n 3i%s i 7n4fH c f«T^ c%n <#13® cfiiJ 

c*rr*n *ih, frjk 3®f® ^ 3if*r® 4?;. 'flu's 

^5t I ®<l«ft Ft'S fWr Wt?.®-4<1 ^r® fasf fa>^ 'S?=TOH 

DITTO'S 3^T® l ^’R'a K®T I W/ CTt®T?l %T I 

q? 5 ? fk® *mc®!*ii 'BtI^.ic'St-sj ®ra 

■ ^r#?i siiAt'S? i ^ih 4 <»ik<> 

^>1<J tjH (R3 I 

vSTfc^-^'OjH ^ f^Rf + <n *3<RH3 R 

<rat Rnm *ifn'»wm R*rcn cnfa t <n wmm i 

^l nr R*ftn c^i nr msKm fn^n n*tn 

*{|p!C\s C^R nt^R 'nR'sH ^*R I C *I 'ai'ftv® R £nf*k5j3 RRW C^M 

'Sift <^<r fe*R ^H>t>I nR <pR R(R C4M rI«i^I 'sn^ic^ zinc's 
*TRn 'oRR RTt nn ?R^T, C^R ^ ^<1=1 'Q ^tTRTR 

f^WT ^fff R^fer^ C^R <if ^sr^t^o 

r^i fR^ ckn fen nnm i 

^Vl^v^vj) ^ NS ’URTR ^ 2pr5 fe»R RRn n^RC^ 

^rRnt ^iiRc'o Rfe nt 'srkNc^ ^i>ic^ i n^j? 'SfRi nra 

R^ffe vsnfefnfer ^ttn ^r%^s n^n 

noR cntnR fen <tc®iH cn, tfn^i m tmnR ic ff^ cn^R '©prr n^n 
'Q'sfRn ^rr, Rtn ^ ^'SR ^jfnm ^ n^n fefe© R?*f ^tm w>iifn^ 

^ 'G^n ^rr i ^[fenfe>rn ^ Rtn i 

R'»3|^1c v i^ nw, *9 <rh <j^5i Riifef^ RvC*fn Rn^i ^i^vs>c®i 

nRri crr n^fen? orr<^ nfe^ fen cnre Ftn i 
^R^stcn <xR5fi> fe>icn fen^T n*m nm nt 
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foaah 



Wl RRftftfR vstRR <R>tgR fev©R %?I ^5! R*IR I 4$ ^Rf& 

rr^tr c^g Irc^ic^ RflB'© i tfR'TO 4^ cR^gfc 'TOfR r^r Rifted 

ftu'&riiM wir ^f^R $rr fR^R rrs ^ ^t RtfR ^rrtr^rr 

rirtcr ^r?( <71 nStrom Pwfevs rr ^tr rtrt rjmwIw 

sjnoiR^ rr i 4 ^ ^trrtrcrr *ifww mm fRv»R <mcr R^fi>R ^stirjir rt 


oil^foR ^RR 4R° R^ft%R* ^RR f%f% R*ER 'Sft^nsr f?f%*j *1'§)<i'©lR 

'©kr 


*?I*IWR R>iiicRi« ^§RR rr R>T5? r>cr i 4IRR ^^'esicrt f^R 
R<^f%R mm Rf^M I 'srl^l's? '5 [£v5 vS'SR ^ITR SgW<1 RtRJ (7J 

ri^rr Rtf, vsir ^1rcr rto r>cr f?R rr wtricstr ^rr RrfRR 
*nw\, rrtrr a>$ rcr ri'srt 4r^ ^ c ta Rt ^fsrH mm riri 
^ jfS rr ^ j'® cuStflR f^©R Rc^ ^NcH ^spR R'qrtr rrr 

RR'TO <i'5c r <3 RT^fc^J^ ^IRtR R4* Rl%FS RHr>J RR I RRtfRR 5 RT^fRR 
*ICb ^RR, RRR ^f^l'Sr 4RR CI^RR RRjftrtR 'Stf^SFR <K<1 RTR CRtR 



^TSTFT I 8 


W5K >SR n5|RVHvs>IR 4R*fB $R^< RRIR 

f^%nsR <5R Rt RRH I R*T Tffi vs#^^ C^g rrtrr R*m 
<K<1, '©Keel RTR>tR ^TRRIRJ^f Rt RRTO 'SfR^Rj i RTfK<fo 
RSRJ Pwfc'© CRTR R>f^R R^ wBf fps RWR vsr^r vStfE^ 

Rt I (RRRT '©Rsi RRTC^fR RTRTRJ RsWRRRTRJ^t R^R ^FsJ^ftR 
ROTRRRtfo© RTTIRR $Rf|^ ^RR! 4R *TtW CRlR RtRR RR^Ot< 1 
f^sRRRR ^ R^RRTOJ RTRRR ^Rf^ffe 4R° R^ffr 'S W=1 RRH^Jr 
sT^^tn ^P^pTfRR 'Q c f^R 7 T^R R^fiJc^ Q^ 4 ^R^R ^IRC'© CRR Rt I 
^RRT, RfR W1 RRI^ff^R '§RRR R^R R^5 RR^ RR, \5TR 4f5 
^Kf*fR> iRRf^o ^RR^R RlfR^ ^IR^R ! ^rf¥fRfvbCRR ^4 ^[Rlft 

%WR IpTRtR R^R vSmTR^TR ^R ^ 'SR^TR iRRtfR^© RCR I CR&flR%lR 
RTW WIRfWR 4R^T fRg ^nrR RTR ^R^H CRTgR ^RiR RTCR I 4^ 

iRgl^ ^5R^ v5T%R< CRRTgR §RR RTR1R, CRRRt ^© 4^5R 
^MerlUw Tt^lfRR ^STR^IIR Rt^© TO I ^fR R^ 4^ fe" RR, 

TO Rig 4Rv.^R RR I R>IT^ ''SifeRR CR^CSR ^R^R 
CR&TOT%tlRR (CRBTCRf^R tBe^SJ) 4Rf^ fvff^g 

f^%%fv©lR RTR l^ 
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^ f®SaR 

'SR®? 1 •ft! ®t ®1*R® f®f®*} h]<J>I/ '5n^J$t 

&NHI ®® | '“Ha 1 ^5 ®^3 *R® Hl’R? ®?lRl®t S«T® W ®|^1HJ, ^TRT 

®R® ®I|U<MWI ®r®R® l $ft*t *t®t®<I S® 5 ® ftl® TfggrnuJlT] ®®=1«IH 
®t to i *ff®R® £R®m ®®i i ®p%i t%®® m® ft®®r$n oisfK 

®Ht® ^ m i ®i^ft® wi®r$i fksr® tm ®mic®® ^ir® ^®® 

£f®1® *rf% ; '§ s ,®l l 'H SfftRIT® '5TC S T^ Sfjft ®lft® ®® l i<s^o -3® ®*R® 
^n^ft® *1% WB? ®fftFt<3 ®’=®3 I 

®t*R® ^rm^r ®®r® fnc^i hiRh^i ®e®r® ct ®®®rt® ®® 

®1®t®T! ®®£®T C'TlW WHf ®ft® ft® ®1»lc<J ’Jw ®1'3®1 ®R® I ®®g® 
©rHI ®T®, £ff§t*T®R® •Ttft®*®! ®TT® ®T®®T® ^®® f®ft ®R® ft® ft°f® 

®®® i wr®® *rff®®®t ®r®® ®®m*r® v®fbR®® cro ®rh® *r®® 

ft*ttHt ic®? ’ft'3TJH ®T^ ®R®®ft $ 3 ® C®t*f® SfcMH ®t®, OT# ®l®l 
®?t® *1® *f® ®^3 *R® Wxpfftc® b=11t>M<3 TO l W ^ftt® W 
D^I&C^l C®5R 3®T>1 HI ®ll®C. c 1'S ft® >3 1 K. c f^ C^M 

*jf®ft® ®n®t® ® iiR<ph^ ®®r®°®Rt> cwi c®® i vm, ®t®i 
®W?.*f, ijlfviillt"! t®Jtft ft®C®® c®mf®f®s#?I 'Salc*s<J ^§*pH ®ft® i 

<jt&® ^•‘R® c® c®r gft f®s® ®r®i W®® g®^> w® ^ ^ 

ft^® ®®J ftt® TO® ® 1 ' 0 ®t f®*fT® ^R3® ^5TOR® ^f®!® I Htft®®1 ®R®® 
CTO® ®T'S®1 cft®^ Wf® ®R®® ^('3 C<1J54 ®®J ftt.® TO® ®1'3®I H^'SC® 
orsprgcf ®5C® I 'l|R®C,i7f)(.® ®R®® ®®®I *R®® ft® ftw-HI ®it®t® C*®M 

>1 1 ^ ) ®><n® ®RJ ^®, ®Hft> 3 , H®*ft t®Tlft M® ®>®t ®tC® 'oiw® 

%Tf^-ft®TC*f® sic®i'S?'i i wiHih® ®®t ® s nt: ®r^u i ^ 3 ®®^ 

Tire?! ®ft^j 4 ®?, ®tHf® >5!®} 3®*! ®®t® ftni ^® 

C®T®Tft«Tf® CWft®f®^HGSR 1 !! ft?IW ®l®t 
®C® I «nc®®T>l '5® s ^ , y : f ®5T®T1 ® ®tft®H® Hl^lH^II ®®t® ^® 

®t ^HTt ^cg® C^m®-®ftt® C3T® ®1®IH ^3® ^TH:^ C®1® 

oppi® ®5®t ®|® I C'SlJlftift'SeR ® *flft 1 Tf^ f®^R 3 ®®RTI® ®sn®R 

®C® (7t® I 

OStJ|f®ft'&i'R ®C^® RR® C3I® ‘ i> fft®R’ra ^[ft® WW ®t®R5j 

cgT® < HR® I ^«i>)IH® H®Tft® ®ft® ^reif® ft®® ®c® 

ftP'I®: 6 !® ^ < T® ®R® ®T5 ft®H, CHt® ft®®, F3j ® ^R®® 

®HH^® ^5f®^f® ®ft®®H® ®f«f®T ^®Jlft Rt.<lHI® ®THI ®® I 

®c®H , *f®R®® f®<*t’m®®, (C®HH1 4^^ ft^*l *f®T#ft® 

C®®T- ®H^T®®) Sf®5TR® 3R® HTfWR®® ®ft^< ®®T®® I 
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3jR-f<RmR f^SaH 



RR3 amj RR iRRR 'Q SfRRft ^TFR RR ^ fR® ^fH^? 

gRTiRT, RRft>g otc^i, gR?, rirtr? $g? feu g^H 'snRg'igiR 

WWW RTCRJ RRRI (RvsR g^RTR QR l RT^5R gifa«MR<] Wi 
RlftWR ^fsKfe'3 CRR CRS5 | RRR, gr® CR CRRre CR'® ^TTP'TTa C'O'SW 

fcsgt rrrr I^r* wsft w5i cr <gg« rIr^r Irr i R'S'crr 
g*R crr mR ^rtcr^ rir rjr^i i gre *jfgft gfg’SF'mft ^gsR 

C«TR5 c^f5 Rsf^T&'Ol £.<!<) RtRTCRJ StRTCST? '=M^W %RR R>IR C<T?I RRt 

rir i 



g. Rifra ' 5 nw^ rt cgw "^fS rrr <p<iH gRt ^ 

^w*i gRs. gf^rfto® g^R^R glterapg <?,R?(.<j egg s ^ra 

^rtf® gtfg RRtf® ^^11*1 «trrr crwr r*jrr gtfg?R g^tR ■j^Rtg 1 

^^flR OT&H 3 |f§ ^3R1 gR* ^lft^[C^ ^f^RT'® ^3RR "srC^IJ ^STtUR. < F'® 

crr r^hr^ g% Qhji^ 1 


CRR ^5 ^5 CRR&R g|<p|cs g|<FI(*t »tRRR ’jil'S^o 'Q vi^l^\s 

rttrr giR 1 gRR ’jg ijg crr^i rt®terr ^*8^ « fg^fl rrtc^r 

RT^R CRCRR 'R'OJ'dM S^RRI RSR I R<Jli><MCg R^5 C^TR'SCRt 

iP'o\o<i crcr gc^s gR* c^f5 cyi» wfSi’StgR rtcr rt^t rir' s 'sTcrr 

rtcr fgtR fgcR gRiw « RR i crcr c#f6i'©r=TT 

g\s «rft rr cr, tSRfs^ sric^r rtcr ^rcr gi ^ RR* ^fiR c*?i^r 

'3ii<pit<i ■ 5 jfg%^s gf%^ ^r i 

«(ic« i '»nR'3 ^f&R ^ft rf® rtcr i cjiot %rrr ^t*t*R 
crr^cr! 'Sfcsr Ircr <ircrr g , r5(. < p rIr'F® rr i g rrcrr < K‘SN»rt> 


g^gftg fgl^o ^RR , 1^g i vstfl 

■^'QTJT?! ^§gR (RC^R f%^s?T IgR tRR g^5 RR gR^ P(Ct><l ^R3 

rmpr f^aR Irr g^® g^5 ggc« $tHR> i RRc*fR RifUc's c%^ 

RR ^ftR (RT&R RftRRR I 

^jftgp® f%°Rt fggtgn^sR ^TRt g’t^ g^if® rri ^PIr^s fRRiR 

gRS. gR^o g^ftR gR^ l '■3R 5 fi> ^R3 RT^[£RR R[R g^f5 RTgfiJRR 

RRR gfiR^S RRT g^5t RSfR#® CTOI 3Rg g^r® RR <3 gRRRR 
R^gM 'Strr, «gg g? TsigRM rsct crf® giR gR^ RRC*tCR ^ 

Rt f^tgtgr^ ^r i g# ggftR gRif^c® c^R ggRR rtr Rig ^rrr 

1g^ ^ rr gR^ g^®R r® c^r rirr g^fto rr ^rr ^gt^ 


r 5 u© gir? 1 
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Htr 


R®3h 


4RTCR 'StfRT CR, 'SflRRTR CRTR 5 RR^s ^3RT <JT8R CWW] 

HRualt'stcRR mfDc's r^r r>cr Irtr wrc^T i ^ r^r writes 
^tirtr Mr ^r f^s# wimir RRRtR i RttajTreFt RtfRR rrr 

t^fert rIt^r « r i&i 3 fei c f Mr r^tr 1 RtRtRR^ 

RRfSr RT^RMt ^rtf^g 'S olHJHi R^ MfRR ^FO RlttSTC^H (-HlRU^ 
«l») RtfS CRtR 3 CRIRR R?tR CRR I 

'atTUf^ RpR 3 ollRRR CRtR> CR RtfR RfR's ^R 'at fttR CRR i<t>% 
SfrffRR RtPtt RtS Rt \at^RR^ Tjfffr R&RIR RRI fet 

RJIRTt R^t RRJ ° R>- -sp *#StR < ^' Si ^ < W « R- RR 55 ! W #R®fp 

RSR fR^TR I 

R5. ip RfMt RrrIIhoICR RtfR RRRRtC^R W^Rf^R RRRCT 

3jg RRTR Wi Rl^-RfRt W^T5| RRJ VRRtfei 5 SfTRRfR#R ^fR I '=jfR% 
#RR f%£R ^TRTR RRRof *jf«l%\a RR 5 *! MR>R> 'Q 

RPTtRfRR 3 RiRR'SR I <4 RRR RfRRSrRR RRRt ftc®TR ^fCRIRRR RR, 
RR-RTRT CRt® 'QZti 4R?. \5TCRR RfR^ fRRRR Rt5 1 ^ftR RtlRR RtRjFat 
Rtf&R WaRS 'QRF^R fR>5 MRttrR ^RR RwtR R'STR fRRSTR RRR I 
cq^tRtR RCRJ RTRIS S fR 4^5 (pH-R%5TC®R R^fRRRR C<F#»RR), 
■snl^R Rst^R, RT^-RtRl « #RFSFg, Rtf&R R&R, Rpfc ^R° WR^TaT 

RTR tlsRR fR'SR <TCR Ht'StR 'otSjF.CSlRRR ‘RRv ft®! RRRR RTfijR laatR 
eFCRTRR ^RWtft Rt 'R^R ^f%RR RtRCRR I RRC®ft CRRt RRP5. CR, 
'5JRJTRI ^RTRTCRR RHtRtPt RRi'oR CR|1 rR> ^RtRTR Rt ■=jf«J^lc<r> 'RlRtfR 
RiR CRR at RJ®5. RtfR I fRTtfR ^RtCaR CRR*5 'Raj'S fR^o 4R 5 %RlR 
r^rj ^IRTRt RRR Rt 4R R5RIR^ ^R I ^tt5 'RR 3 R'8TRtt 3 » ^URTo 
■^?I ^RR ^RfRR RR®f RI^-R|RTR 'rNIw RIR 'SC^ 1 ^RRRRW 
’{fRftR RRpfR ' STRHl^ s fRf^<3 'S RRsRt ^R° R^CRR RR R^R 

R^f^alR CRRIW fR RRI CRRT CRR I RRCRR fRRtR Rl^RR 

^IRIRIR fr#RRR Rpra Rt >p WflRfRRR RR, '5TRRM, RR RIR 

'Q ^PR^S RR i£)R^ -JpR %Sf §^RtRR RRR Rt RISC'S WR^IR 

RttR 3 RRRff ^URtRRR ^RtR RR3 I R«HR RIR tRRR RTR R<PRil. l 
WC 5 »R3; wtRRR RWR ft^Sf fNTRR RR5 'otR R^SfTR RTCR RR° 

^TR R^s RT^CRR R^Ri « ^RRp RRf\ri Rt Rt'SRT RR3 ^RIRRR R 5 RT^ 
RRR 3 1 Tsnf& c^tTR 3 CRTRR RlRRtfR f^St ’StR ^ttRRPTR RtRJIR RtfR l ®CR 

CRR v£|R? ^TR RIRRf^RR 5 RRS RitfR 3 ® 'Q Rfe RFR I 


www.waytojannah.com 






























































































































































































m fTOITO 'Q TO 7 ! ^H'&rlSCR TOR 3 ^rfaTORC^ wj 
TOO 'RRIi* <RU5 TO i fttfSR 'Srfi>*T *fRj ^TOTTO^ 

f^f*fs to ^r *tfe c^fro *fro crown ’fte <3 to 

W TO I ^Tft^5 TOR 3R TOS TOJ RtTCR ^ *n 

SfiffrC'® 3W*t <K3 <£R° *i[f»R $HJ ^|fu<1 R)VOW TO I <jf?R *tlPfl 
vS^RvSR *^fil*j3 TOtft ^ifiJs ^‘ 5 TC3 ^l^&t ^ n^ 7 ! <H3 TO'© 

to* *ffont«t *nfr TOtron ^ tor $Rnft *R!< v5%cr 
*[ f§ §*rh ^t *1ic^<i f*T^s "toi c*nfTO toj to^ 5 i *nf5G v © ^nfR ^tor 
$ > C c 'l *5fa*ffe TOTOF5 ^C'© *11W, *H R'©^ to 

%sf ^ to to*r o&§n ^ifER ^to tor c^totor tor $r i 


CW ®fWR 'TR*sft<R %S? ^5T ^5R] 'sn^ ewfB ^ TO<F 
f^> f%^ TOR CTO3, '©ICR ^>*f©3. l[fft ffcsR ^tW! TOR TO? 
TO^ <W ^fiR *fC? 15^ C^'©1W^ TO5? ?>£? C<l^lHfU ?R TO? 5 %S? i 

*llfS<l ^*ICR ^C5l CTOTjR *fTOR C'©lf'©<J 1 £T©TO'Q f?>^ 

?! Sf3%© fter *nfi^? $TOR TO TOf TOTF© ?!?J R l 4TOR 
fij^? CTO TO* TO* ^$MRR R 5 ?R I 4TO? TOf ??*! ^ 

TO< ffrR TO*R ?! ^Hl«jf&TO^P *TOI ^ TOTO % I roi, 
4\©fRTO? f?W, ? I flic's 'SR^fJ TOTTO nflrC? I 

*. ?tf&? ^R ?tf?TOS ®%f ^rTO©? <1H<W5I<CR RR^ 

'jvsrRi^ vPi^ cTOPjju i ftesR 

■^WRTO? TOtNTPt W$ «T^ %5I <3 '©t& (7PCB TO ^ OT TO ^rTPT 
'STO CTO 5 !, %s^T, f^5 CTO 5 !, TOTO ^vojlPi 

^fecn TO5 '©TC 7 R RtSt Pi©? ftTOffc© 1 'Sl^*i^«i'Q ^5 

I ^©C? (RC^ TOI R>C^i1 ^R^TO. TO^© ^R^Sf 
TOTOR WR ^TO! TOJTTO TO^ 5 I 7RTO TO CTO 

^ c t^ff( ^t«TPTO? C^Rl ?It?S, CTO! ^JlvS ^ R!TO ^«1®? 

2f|%? 'SRI^RR ^1 I ^<C*fC^ TOTO1 <T5 TO t^bl^^llR <R-'Sf^ 
^Rv5 C^IC^I, ^ ^rC^iJ C^CTO ^fwl TOR I 

Rmft ^ 5> n5!c g i to! i to frot <hto<ii to 


Pf*fl * 5> nRl?l i TO -TO W ^l<j'Sr4 'Q 
^R RTO ^£R^ f^JTOPR TORT PTO 'SrI'll?] ^5?T TO 

’tT^TOTR XC^T ^TORT <H*1 I v£l ^TTOf ^RRcR^ 

TOR TOR! TOR! #RTOffe <3 f*tTOR RCR <R*t TOR^it l 
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^ Real a 

‘ataj aret’ area ^a> fna^a faaca 'sicaa sfl^rfaa 5 we 

aitaia 'SRT tgf%caa ^aa faoa^fa I Wl? 4 ataj <HT £flafR4 ^TT'fl 

^aataaaaft fawta ^fisa facat ^a i 

aawa area 'srt ^icwfri atRrta ca arare : 3 3^n aa ^ awt 
ofi^s 'Q ^ avpwre *$ aaa%i afs? nreaffaw afaas a^at i 4 W are 
^ c r^# a# aa aa^-afH ataa-c^st, ^ twrfa are anare 

CRaTCR aW aW ^Hl'aia aW I R«J<jf5 ^SMIFTJ WtWt 4a «RFt4 -' 

gnsnsre w i# sfl^t ^ilav^fta areraa ca^na atr& aret waa 
atcare srer ^?*no awa are-arere ^aa fa^a ares i 

wrara <(ffca aw areanswt atfaw afa^< are ■arena caw 
waatwa as caca atfas ata aalc^ f*tta faw are ^a?. ^stacaca 
i ®Tcaa aa afarerea ataca farcre Rats aa i aa <aaaa are's «mjMj 
ai^ta ^reref?r® are ^aare s nsrea caw &ca at^at ' 3 Rjhj 4 iaca 

ataratfa -t^w wfaaas afaa^ocaa ^aa fasa^fa i 

^aca aPf® fa% # 45 ^ ar^teawa aaf& catre^ aa wafw 

ac^ta (species) ^^fs aw sraaa a^a acar ^ awan>t are i 

<pic,'sr$ caat arcre ca, ^f§ caw ^a 5 aw ^s (are) ^l^la a^st 
^rerw ^aa^taa aa° aa reca a 4 a a^a afscaf*ta> fasnstrea a*a 4 - 
aaa [45$ ^aa sftta 'a-^la a^ia^. Pa*fa fac*ta, afa waai «reataa 
arecs atfa 1 

a. ai^a afaasa s are srenrea aaaare at afs^fa atstre, wia 
afs 3 j 1 % aa are atcaa atsfwre wi 1 atsta caw fas are^a 
wpwa rew aatfa® ^a 1 are aatrea af% are^ntaa at^fwja aret atat 
faarfa® aa 1 

a.rcaa fareca are ^tanrea afaa^aw ^’'otw swta aret are aat- 
reawa are. ^a° '|fa are 1 c 4 H wr are^rare ^n©n 3 arta 4 's fa^® 

caaa ^t*re 1 

atawa are «f^s artcafaw 'ota ^a^ atfaa crot ^afaa c*ftaa 
a*a'©i a*a^ faan»tca ^•taica atawa waaia arfa^s aa 1 
wr, aanra f^w ^faa tacaa are, ^rfaa ^5^ aca '&& ^ai atacaa 
^aaare ^a^t^s ^ret anstcaa ^ atia $ataa faw ^ are 1 ^ret 
an$ta ataa caw ^ffaa faw aatfa® aw ^aa wwt aat aa ataa 
at?i 
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R'esh 



^ TO[ g ^fsi TO. ^ 5 ^ ^ 5 rf-!>f c*fT^ SIMIS 'TO RfTO<f><3 

<iti>1 3ift<roi tocto ^ < 5 #$ ^ro to? i 'f-TOt? to^mi 

TflTO? ’J'T'fl? CTO? CTO? ^f'STCTO TOWtTO ^RST <JMc-H3 TO 

, $t’rsrraH toto ^ i toc? 5 ^5i to i toc®^, 

.-Fall? Ij-^TCTO ^T$t Wl TOTOTO fc? 5 <TOtfTO TO *1 TO5$ 

^TOfftroi 

d>® ?t <&s to stro g c?3t w?? 5^rf^ 

^s$3?i wf^s i frorffa ■“Tt^ toto to?? 5 sra to, 4? 

<j ■TO*!? 00° ^33 'S ■Prt% c t limt? Tit W ST^TO'*! TO ’ffrjfFo, TO 

^ <3 itf*H>i ?>QTmi &t®i TOtc>ra ^ 3^33 3fTO 

$TO3 313 I ^33 TO ^TO3 $T$i CTO*T ^53 C33 5 CTO 5 to f^tt 

'SRJW TO 2HT%0 TO £ 3T£3 TO TO I TO 33t ?3 ‘CTO13 

<pjf*f’ <n cw ^rsp#n t>f*t i 4 ^ror 'TOWFf® k^t, «ift 3 trj 3 st 3 t? 

^3 cto ?f*rc«r **Tf^» ^'sto w i fro i jftft3 I'fcroi toc^ 4 

^ITO ^33 CTOTC3 ^sf- 4 !? fTO CTO f3$3 C33I3 fTO TO 3fTO 



SMITO’? TOT "53 (S' 5 I 

3T3 Sf3tC?3 < lf3<'®C r l'5l C3*t f<>5> ^TOlRi^>l TOTO 5 'STTOt 3 O'® I *((.3X5 

i*TO 5 TOf^ I TO £fTO^ ^nc«t ^5T 35- CTOFITO ^IC3 TO tro 
m to toj f^vs TfftTO ??; ?- ^fro TO to fro ?%C 3 

C5RT TO® W^?T ^sTWt <3 tTO 1 ? TO ^ TOM*^ 

CTO *r<%5 WTO TOJCT TOtTOOT TOIJ TO3 31 CTO < 1TO 3f3® 
TO 35C3; TO® 3- 31^’*W3 TO313IT3 TO TOCTO TOTOTJ 


?ItC3 I 

^srfro^, TO*TOTO CTfjft 3fTOTO'3 TO? I TOTO, 

3 TtC3f3TO ’^TOTO TO^t ^TO^t 4TOt 

CTO v* TO; fro 5 c«w fro^nf^s to i « 

^tTO#3 C## TO ^ 1 ^ ^ ^ 

CTOT« 5fTO <5' 1 ^?I 'f-'®f , t TO? TO® f^TOTlTO 43^1 

^ 4TO3 ^ TO l TOT3 ^ ^35 C TO • 

^ fWTCTO CTOS? iTO TO® ®tTO I 4 TO f TOTTOTO TO 
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RvaaR 


toi Rr* v^st ^repiRW* wjof irei 

3F5 <$TC4 | 4^5 (TOR ^ft TJR WT ^ift Wt ^ I 4T?lt 
R^*fRfF$ i 

^rfSrasg, ^ ^rrar^ ®\&m 31 *rf%R wff#©4H c^tw 

^T3, *lR*C4 <i!^«i ^R° *11^53 *tRlt<Fj cHfal <3 'StI^I'st £>1*1*11*1$. *ihl v »lc<3 
^oR sfOH^R ^Ic's? *ilPfa] 'SfpT^ i 

^ic«r^ tofsi *ftf^ of, ri^£RTC 53 sflwfs^ 5 OFt^ift 

’Ivo«i '%£*$] R*f R% R*r*fa uc?ic^ OTRFOR 

toj i ^m<n 4«ort Roj fwifcM*ii wt ^rior *stor 

^I'D^vol ^W ! 


^|>RR-«rifk*H3 *RTR^f C^Vj>||#it g TO^WW 



RR?^ *33 OR OR 4W <pCsc^*i <*m ^3'©c c ilc < ^ Ru> 

*rcfltoPPTC?r * 1 * 1 © G3%v5 Rvg^ to ^®faT to s 


i. ^RF4 OR S 3J ?FTO OR 1 *MW*iIh 3 TO 4t?I | TO ORW 
«q<3*P *flTOR ' 5 F'5’ I OIOR ^0*14 S°t>v©|?| 3Rt ‘531.1 

R4\o4 «jf$|ft ^ (TO 5 TO ^Fl$OR ^ frfcVoR <*Ift4 I 

*. q^fs i * or: ^htot® 4 <ror on *n© <ro* tor**!’ 
^b ^ i c£t?it *h4I-*iito, ?«mr ^ i c^R cro ftro 

^r%5F ^TOITJ TO 5 ? <M>\ f^T *TC4 ®TO 4 *ROR OR CTOT TOI j 

O. C*R S 4*Cnf CTOOS ^*R <J#^5 TOt ON I <StTOOT TO 

<tof cto? i otw *n^r*tto?4 $*ra fas to ^RaTO 

■4C3 <£R^ ^tfBc'o if \o *fRSTR *R1 wc«i I TOJ Rc4C*i ^i^if^ 5 

^3 ^jt^ 5 , !Q ^rra 

TOR 5 *nt*t 9 t t % S^VftW ^ *n? I ^i^ijlwql ^Rt ^p^RS (TOR X TO 

frot ^sr^tj TOF ^TRI 

8. ^R OR S 4*on *R *pR ^®f OR I 'ilOR «tiR 

i (TOR iHCb^ PtW ^F^*! ^ftW 'St c 1 I?i ^rft 



TFt ^^<3 OPfBR *tf3«r$ TOI 5 lf%^5 ”JR | 

$c?)Rr^ f^Rj^ <R^*R ORW ^IHR ^K?JV 'SH^IW'Q Of^ft 
RR l Ol^FR 5 ^RR«P5 vifcw^l 3®D^of^l3] C3^1R*ijl^l 4531 ^CU 

«ltR51 


i 
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^t-^TSTTW fwR ^ 

a. ^^j® crr cnrtro*, wswra, rto fosst *pnn® i aM 
c^f§ c^f5 ore<p®? ^r Rf^t ?Rof i ^rfs c«fw ft*t ^5 ^wra 
c'Ht m i 

; 

^ T5 r^f^ <rr cfke® <pp, %=tt® *11053 ^rra i ®rfi> 

C«IW RIOS T$$ ^PStH C«I05> ft*t ^StT? %wm 'SM-^H RRR I 

S. RR ^^[»i<p C5R ft*! ^SfR -^5 ^5Rf^« 33^ '^fDw 

*rf$« <s^ SR>H RRt *11053 'sps OT | 

* 

V. ^RTC^® <RR ^ ^R CWIMR f®51-*#5 ]^Ht <R3 R! 

OTROs RtR<! €t?r$ <Jl«l<PKlPf? CsSoi? R® | f^*t ^SflU "f? S^T?] ><ft 
CRR ’tfi's i 

<». ^® RR 6 ! CTO RfijV'SR'S RRf ^OT RTOF I 4Rt SWS, TpR>fa 
^#<JRtRR CRR^Osft ^5105 *!TC3 I 

io. 'SR^RS ^® (RR^CTtRRfR^fR^CRRRl *{f?tft <}t&3 

< pi^w > if^ crw ©r 5 r>c? rtos ^nsfT? ^s Sob's! *tw f^i?i ^rt® rrr 
rtop i 

Rf«K ^I<p| 51, 'RT^f® i£Rs RT%RS oi<j?)<q fRf*f& ifftRR R|Rt RROTR 
CRWR b*llCR‘<ll 'Sllg!^ <P^ fRRtf?® (.S>|f's<T> f?RR 'Sj^Rlfl Rife's | 
«)^vgfs|-<iv»|C<I if] rrs<?i CTO RpstR WjR ®lf®C?I fRtR CTOs RftR 

Wij? RfeRR RRR, 'SIMM 0*!fVb1\»Ic<1 i^OTI CROP 

®?F <KR 2fR ii*! i|ft«i RSI'S Sib's!?! SRCT Sit's ' s ttC^ I lift 

$H>'SR'3 RfttR fspl 4® ^RT^t CT®t CT03R R^ft RlRR RROs R1CT Rt l 

^ s 

4 

1. Van Nostrand's Scientific Encyclopaedia, 

2. L. G. Taylor, The Principles of Ship Stability, p. 12, 1977 
edition. 

♦ 

% 

3. E. A. Stoke, Reeds Ship Construction for Marine Students, p. 
13, 1973. 

4. Ibid, p. 17. 

5- Van Norstrand’s Scientific Encyclopaedia. 

6- Hansbuiy Brown, (ed.) Man and the Stars, p. 81-82, 1978. 

?• Encyclopaedia Americana. 
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b-8 




*. 4 4 



I 


*. c* ^rr fH ft* « ^ * rmT * r ? 

^ w c^m wsk w w?. *twtwt "KTs k^pt<h 
tot -srr, fn-wt ct oiiiiot? «w*ti ^ i 

tffi® «rraK wt wtwt^ w^p ' 5 ff 5 ^1^ 5 *5®^® 

ppr toro* wkitw <=i^ WK <PWl.^ I 

^pFffsj <ipf# ’Jffaf #KI <i<)^l «TT? #KI Witt WT ' 5 rf^CW ’IK) 
ojvsTR*IK 'sft tKTTCT ’ KP^ «R“r K*ft¥ ^fwKI iTCfCS I ^TR 
sfpil^ K^IW *ff?3I ^WTK ^TK ^WK ( Wt'K 8 


(J-'Ja, 4 8 ?si) I 

'Q W*R (WtfK i> 8 **), ^ftl K5©^ ’ITOg^T 
(Wt¥K *} 8>8i, i'b 8 ^) SP^I tKKTI (KK^KK ttft-lKTK (Tit I 

fttm "sfr® snw wi #^-^p wt trfits i 
^rm « *n% k°k wgt wt w t*KK Iwifw 


‘^ifiat’ *P*rft Wt ‘* 13 JW « wra-'IH^ ^ 

l W 'tf *jfw tKI tfe 'K I 'iTC'© W CT, ‘tfe’ 

TBitfli^ m (TK ^rmt c<t><mra ’#^K--nf§K^ « t^ppjk ’Ikj ^ 
TTf WKfiTft <#t WK I 




r^ ' 9 9 f>< 

o OJ0**> 


^ o ^c\^ ' c^ ! C^RTOT^W (7PR .prciif^ 

wsk w «w ^nurpf 1W t'®' 33 '® 1 ^ ^ ^ 

C^sTOT tfat ttTWW I 

^#o 'sillily it&t csfsrtK *ks ct, ^wk %fi> ^=i»)h(.4 "ttst 
« valHJM'f ’IKT aftl wit C¥C3 W*I]t K©Wt WU© ^ 

OT C^WTSI ^ ’IKTK^I 'alltit W tt 'oltlt ©MJ AMK Wt I 

^ Iwn ^ 'tr^rtrt i'bbr ■ ? w wrtnr» fwifw #c=rrFn wi s.c<j<k i 
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* t ^isk ^ T9, gtw ^ *mf $*1? 

•Ij'sl'fi ?itsi ^rfw ^®t 

l^nw ^T | Rg CT ’SRWf’fni ^r«t5 

•HV^H Rt3T %rt»[W=Wtft R? C^fR *ft*t 3pT Rt I 

1ht>^ ^rgr* w^, *rr g?R[ i 


^T wr?TH i'istr <3 i«p *T5ra W?rn^S ’IP C’^'rt <ren^g, 

?r 'Q *tfgai ggj ^tro fegre ■sp e t ^t *mi i 

^l-aN ’^mj-^pi ^f!<3 'Scg'sf CPR - 

• - 

•^5 s gt *n^t '^ngj f^prc^ sf^ c t ^t $.mih i vstc^s faq 

OT*R TQ <3 <1C«JC5. ^'OCH^.'S ^PJ ^?IT I ^ 

ft&HfeRr? <3 TT^jRRrwo i cr r <p ■smn c*kr ^ ^nit ^fRt 
g^ gn^TH -^eu gp&ra i $*j® fggtSjgn, uR-h ’spri ^gslic^ g 1 ® 

718.3FPRS «lFt* ^l«tPS..'4||»*N W3 ®l 'STRlt CTE® ’fTGl I 4 
q^E^ g® ■5Tf??f ^<3111 ■srlCtJ)^ 'BRI ^Tlf? TPolf^ I ,p fO^ 

5fEStf ^£RSn^ #^1‘i g$3R e t 5 lfT liRSlTC^ 'Sll^l'3 W ’fW urn 

cg^ ^rf gr g^g ' £ ® s ote^s ^ gt®® 

'ffal’J g^£t»fa® S£® *ITEg 

<j«1C® ^^tEg T9 gl C®H 'Sr^l ’PTt C<pc5 *IC<1^ 

«ra sfgrft® (g. ^rnn® ^ % iso-) ®t mKHehi i «Mifo® 

<te^ R^|\a; f%‘ s tr#trr ggt«f, i>Rg's cnH ^fl^tft ^rg#g gpc® *ITE3 i 

■sftWJ ><PR *pff<f sR®! S/IE^R ^BRI I <3 ^I'bl'Q R’^PT WT5 

■^H 6 ! <ic?Jd, ct, sf^iR® ^'s ^’ffgm^ 

'smm ^i \»i tswkt *m \ 

8 ^5TRR3 ^nnt® Wtt ■*£3>C^ 'Sft??! 

^ctr^ i ^rat ise i *ii?jH'® ^ <^*11 ^w<-^ <? 

'srtsTf ^Rpf r ^ig«t, gi»u ‘^r < Rai’ gfg® §*ngR 

v£Rl TUW fgw i 'a* ^SRR^s ^pjef Sj|?R\5 

T cg^5 ,> nw 8 (T) gt?PT Trlchiniasis ^Tsp 

<GT <1?I#ft gi'SRet gr^o I 4$ gt*r Trichinella 

spiralis ^t WM<CHC^ <>l<l l >t<^t ft gftl’W C«tt®T I 


o 

p 
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TOT TORT ^53 fro ^>C3 -dljjl <TO '^H 1 C3?I '5T1?PT ^=i<q i ^«|(.<l ^ 

fe*ra TO#f5 #fro to TOt, *n to ^ fig# to «rt3Fi® ^?j i ^ 
CTO3 '^iCal ^f% *ft® « ^ fet? ^r5H; to s to ^< 3^ 
TOJ ^ ^TOiftfo (TO Rt *tftaRT SR^SfR W TO >ns?TC*f^t 'Q 
toctor ^fro to 1 4®tc<T to cro^ ftf®g ■?# sito <3 ot^ji^j 
's?ri 5 =ivsf vfi 1 wsj 1 w Rrort^ ^ c?rTTO sfnj#? toc^ to° s 
^ itsM <rt 5 wr^ijr toto ie ®tn cro crot «jito i cto 

iR tor tor oihiR^ <tra to 1 RsTOTO 

RHf ft# TO ®lTTOf® RRCR f®TO Trichinae -TO R^TO f#JTO 
TO (5TO I TO* 1%>M ^prtft 'S^rra Rtftft ^TOCl Trichinasis TO 
WTTO Of% * C^tft I Sit'S TOlJ «fR^t TOT TO, RlTOCTO ^ 

ctor rstocto ^nftcro ton c^t% nro ftsc® to i ^TOf 

TORT (RT^fe? TO*?! TfaTR TO *T®TO <t ®t*T TO= 80 TO *1# TO® 
TOR l ®C<, ®T ft TO TOR CRM RRf TO R>\s ®T'5l'®lf® ®tR ^ , 1 ^Sp 
fbfRMRT ®R* R>RT TORC^ ®TR ^RR I ^t%® TOTMJ fa#R 
RTOTOCRTCR sff®CRRR* RTRTCTO Trichinella TOT TOTOCR 4RR 
SffeRRCRR TO<jTOR'o| RSRRHJ TO?. t£J C<TR^t<3 CTO Tjftftl ftfRMRt 

wtRft *ftR«j>'o TOft 1 crcto c®®r <3 crtortoir 

TORTR Trichinae sfCR“t TO® TORCR ®t *|R TO fiflR MRTO.TOR TO I 
CTOTO C*lR ' 5 T 5 TRr?r ^'TO<r«>rG<> BRMRt ^C^M rTOrr TO® TOCR I 
*5tfe TOfCR TORI RT TO-SftPT fen TO TO RlRtRR® cq CRRM TORRS 

RT%Rt tot to i r^t® ft# to#m's ft# c<mc^ wnaro r*cr 

TOTOtf®TO W^f’t ^ TOC® TO TO° ®IC® TO-fen TO TO 
C5t^ ^^®J ^C® *TO I TOTO Rf®^ TO'TOf® TOigcro ^siJ 
^<TO?T TO 3 !^ ^5|7JCTO 7 T.<TO *tt 'nfw 'tt ®t s 5 ® fetR® TO ^T TOT 1 ^ 
^o fe i<?° CTO^TOT ^T ®H TO TOtn ^tsTO't TO ^TOT TOI I 


®tTOTO Trichina i sl < ll 1 ^ TOC® ^TTOt I TO 5 ^?! R[TOf5 ^.C'lI, 

^® Bfrort TO^f TOtTO^'s ®mro c^m sifrorc^ ^j< 

^.Ciic^ I. ®f? Trichiniasis TOCTO ^TORII TOTt ’’tpRTO '5n° 3 t ' p ii%TO 

TOT I 


lia solium TOt® ^ 

TOf Rro ^Tt® TO^ 



7R' 




CTOTOTI 



1. The World Book of Encyclopaedia, Vol-vii p. 279, 1966. 
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^ * ^ tr8 Pifn3 ■$(.*<? fw (.hi i csniwi '5rc*n c^5 act 

R *Rk? < *nwt ^r , j? e f ^ f^rre ar i 

4' ; far ^rsr^st^p art *tr art i ca*% 
T®2^f^''ttk-q ■r«rpt^ A*tA ^sct wt tsr ata ®rf«CT 
^«ijN<p« i ®n? f3i?nv *tt*r ARt$ o&r i cta waj 

RfaATOA ACTjRspJ aR C^SRTT AfMt® I 


2jr®r^ ^pff^re aa-atIR <srj VwiSi) arct^cr aaa atct 

^TSTStH ATCT At^5 Tjjfog AA3 fA^lA AtAA ARIA ART A tACA I 

-sJ^i'BrM ATCT CAMT ATAIA ('SfRft 2ff®*tA fASTA) ^isf ACTT % c^Sfl-. 
AfATA fAATfA® t^AA AtAJ AMIrIa, «£AATA At CATa 7m CACT Tpwfef 
fAFA 1 ® ATAA I ®T5^ At Tf^R ATAA AR^IA ^tRACT Rtisft *>ft«tA 
<RC® A£A At I T$ A'QAtA At 7f?R CACT AT© CARTA AA ^ fAAtlA® 
Ir'QctIa AIrc® Tfiffsf t^ATA 5 f^A CAMt ATAA <JRC® $.CA I C^I'Stl 

'otlgl^. ' b 1Ic < p-si fAC*tA ara® i Af®f® ®ii<i1®R>a f&A AAA®f 'Stirnc® (Rtnt® 
* g ibrff) f©A ^ ^sa tAATtfS fA©AATA CATAAT <KACSR 
C^TATCAA ®HJ Tff 7|^,«t Wf ®TA ii)A\ (.'sNk'R '3t*i) C3P*1<R R>^> 1>tA At |” 


^51^ CAl'&tlnlA AI%A A^ =TtAA ARTA ©ATCTtfl 


^CAc^lRCt^k 7m caM At AtAtA ^1»|R> SIAICR wife® ^TAA 
Ac® ATCA CA CAlA CAt© lAAATt© ATAfATA ^ef*i arm ^®1 >it CAT©A 


* 1 C*$ sjw *ITra i c<pH c^R (M.*\ C?ft^c<? R>^ 


*R* 


fR?rf^o ^fj, *Tt% <3 <F$U3 ^?I (TTSR 

__ • 

'Stf5 c i gi^t H®C>IIH^I, 'StflJci G^rf^RWftf^, 

^TOS vbRk^fS^ (Rpf&Rf 'S C*\U>% ^jtR 1 1 ®TTjf%?Tt 

'Q ^i-ra ^^Rtc 5 !? '*tfta •j^i^i 'Q 

» __ 

&r *ft l C^tC’t c^IvStR ^t^®f 
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\r\x f^R 

/ 

*> « 

caTOT (aCTF f§f%I aMlfofas W5H anacn 1RI 
9 T®1) Caat faca ■'TTC?r I ^ aMta ^ 'Q aftata ^ 4aa CaTCa aag 

at%r -stia wff acn aca f^aat?. cai^Mcaa «r^ata 4t aacaa 

caata 's<j'S3iPi<f>'s fnfa«,ansrfaa anaca ^sa i ata, aiant 
a i a ical frca a canta cam arfaR c^nsft aMca m^faatn aaia a«tt aa i 
fa^ faf ^tff>a £ftfn^ ^fa caa# 4R3aicnif5a amaa; cma cat*?!' 
C^wn a i alCaa caata 'Saa PW aca «I ’fFR aara *ttCa I 

faC*R ataa ^ gRR>l, ol^ai cam ^ fctSt, CtPT-'W^I, 

Trauma, Tt«rRj«n taJtfa catffcaa <R1TWta W ^f^oH W^ltca 

CaHStt alaarta aat (RltS'S an I 'sj^'sra ataca CaM W at 
wsfR faaaft> atR^a ^aa faaa am i 

aacaa aaa carwt aiatara 'swap's mj'f i ^°f, aacaa 
aaa ^am catwraia aara atat (faraa aca ca$ft), fagra « ^caa 
(narfaa argr aw aafaitn) ^pata-^at at« caca ana i at 4aa 

► t J ^ 

<pg •$ ^rgfaaT ija ama war aaa a^aran mstnf ata ^tata aaacaa 
aa^o a 5 .fa$ wcaa aaa (ia facaa aa) arft aca ijra (sv atta 
ijc?i) canai ana mj ^ aaa canstt aiaa cara faaa atana orgafa gfara 
<ftt<]cia i ana, naat af^^sta aa wtataataa aaa 's Rcaca 
wa^taanar caatca canstt atat facaa cam anta artata ica at, aaa 
cansn afaajta aat ^fsmsfa aca facafaa ica at i fagr aa«i aacaa 
carat cansmta ar%a canstt atat a at atat ata t^ata §aa c^c® can 

I 

atn^ acacia, *ata faata ataa aat caranaa war arfaaaa 

" • 

<7 3C 1j| c R^' 5 rfW C>omt 'StHC n ®’ I 

C^R C^R ^ C^Rfl WT ^ffte 

I 

’jltftaat caat faca atca atca catwtatcaa Ttc^ra a# w ’ftca i ta^ 
aastta atcaa caM ataaca ^aam aca aRt l^a aa i ^af5 taa atcaa 
'Star ataj sfgcaa aatp^fta afaaaa atta ann ^na^ ina^ta cat^ftata afa 
atcaa caata aiai aca aca ata Tt^Rtfaa cata ^Hran *irca 

fit I- ... - .-> , : ■ 

* . ■ - • » 

vrnus ^rra’t^ (RR 6 !! (R, ^^'srlt.'R 

C^Rfl >IH4Srtfe?l 'SRJ J wl'Srl^ ^1^^ 

. ... • • 1 -- ~« • • i ., .. 
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fwR b*^ 

« 33 ^3333 3 w ti^ # i 1333 <3 3mrft pifeffl 

^rst c«fw bi^v-b^G 333 33WR 3TC3 C3iwt 31313 sjf^fsRrt 

5 r w n^ <$3=fi> <ra&3ift<> 313331 ’iftbifa'a 53 i =©tc« ^IhR^»im ftrans 

5 tgm *fcs? 31=331 313 t 

(b) * 1=5333 vo% =sra camwtora *iftara «^R <333 2 p»R 

^r®t ftoi ffei* 5 i 3 ’fra i *raw? <3^^ ^ra^ra =srt $ 333ft 1 
3333 OT^rt c*rcra rara^t on^fa ffef^«?n 9 rarf%^ 4 33133 stfen 

' 5 ra srrras 1 «w ^ 33133 or^tora ?rsrstra 5 ii?T ?rn^s? C 3 =rra 

3)3^ 3W3 3RTFU 333 =5# C=51<SR <3 '5%^' =31513 C3t3= f33=5 31331=0 
5C3 I 

(5) ’fra^h? ■snarrfa>f^'S» =51333 ws?ra 5 ir 3 3133 ]# c 3 T$n 
’tHPra 33313 5%ra < 43 ?. 5it*traoFtflfg?rf tf33 f^5 513 5i=stf335 
^PtfofDt.'o (^iitwfsPiQQj^i) ’iftras 53 1 csran 31-313 333 W 
= s w 3 t 33 *rf^sn e f 33R 3 ra ( 3 ire =5351133 33 c?rran 3 i 3 t ^ 3 5 1 3 53 

WW 3lftl C'ks 51=olf33>«TC3$ 3jlt|<P ^JlftlMsd 3133 33 ft if 5E3 
31C3 5 ); 33=533 3333 C3f=53 =5|foUMI3 132333 C3TC3 3 5 1 3^ 1 

<PC3 31 C33f53 =HM3I3 3jt$4lft ^3M33SJ153 = 513143 I 

(«) 53R3 3 ^m*if 3 fc < 3*1 « 3 hjihj *nfi 3 “ill ®Rrntft ^r^pfw 

(3C*T3 53 P 13 ®R3T3T3C c f3 3131 C’f’lfi>3> =5lM3l3 ^®RT^33 1 «IC3 =3 (.34 
3R I >33 3333 5£4 3TC3 (jf5 (b) «q»i«rh 3113 5333I3C33 ftufs^s 
C3l'Sjl 3133, 43?. (5) '®|C33 3131 'o|ft<q>|<j 4113 C415=1 31 3t3>1 I =5=93 
3l$C.'Stft?il3 'SfTf33T3 ' 33(54 $3131 5133141wn =51g ^ ft> <53 
31C3 1%53t53, C*t*lfS4 =313313 Sf3t5 ^(33i1E*13 CSff^U® W131C31 311?5 

<ra, 435 wrf %3 ^rara-'iiii> 3(.3 3331333ft = 3 rr§F 4 i 3 t 33 513J *at onw? 

3?ra 3"^ 1 ^raj3 0<p|il3 I #» (Cleave) ’SttWt ^flftrac^.3 ^t% WP»1 <3 
3133 '533313133 ^3313 ^C3lWf*13l 'G 31301^1313 333133# fftl 
' 5 rf331%33 31131 C33f^4 4IM3IM3 C31% 3?,3J1 3TC34 C3^( I 

>533 3&3t C31^ 2T3lftra 53, 338(333 C3M 31313 333113 
3Tf1t4 ^JTfTns 3=31133 "3?T5t i£|3°v 51^313 4Tlf3fe^3 313133 3333 
C313 W313 333113 t3*lft3 51133#, ^3313?% H l ^C8;lt33l^ , ^1=51 3 
3133 '^33313133 C3t3f&4 =5(13313 5«3T3 3&31 ^3? =33 I 
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. * * 

• • 

1. Muazzam. M. G. and Khaleque, K. A., Effects of,Fasting in 

Ramadan, J, Trop. Med and Hyg. 62, 292, 1959. 

2. Muazzam, M. G. and Ali. M. N. Effects of Ramadan Fasting on 

Body Weight. The Medicus, 34, 134, 1967. 

3. Khaleque. K. A., Muzzam, M. G. and Ispahani, P.,. Further 

Observations on the Effects of Fasting in Ramadan, J, Trop. 

j 

Med, and Hyg. 63, 247, 1960. 

4. Muazzam, M. G., Ali M. N. and Husain, A, Observations on the 

Effects of Ramadan Fasting on Gastric Acidity, The Medicus, 
25, 228, 1963. 

5. Cleave. T. L. Peptic Ulcer, 1st edn, John Wright & Sons Ltd. 

Bristol, 1962. 
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* s tor *rm, ^ f*R*fa 

'Q wpitcr *ntf«j«i5W*t ^rtr i 

(.W^lot* 'srcqj Tm ^pt *ttw ^ri c*r ^ 
' s nr 5 r f^nrR *fpr *1 i c*p^ 5 ^i<p(.°i f^pt?rt 

to <*m*i ^rt ' 5 r s r?r ^pr*f i ^igi^ 

wNicnn wn *n ^5t 5R «£r< ^n c^prt^R 

''St 5R •Tf ^ W*U C*f, C^PRT ^R^tTt ^4 4s(.<J 

^Rt, cv©Rlc*?*c^ <ps^R ^pRc^ CS>PR1 

^Igl^ C^T^fT TO iW *TfU5 C^PBTt ^W»V5| 

^WM ^C'© *fR I 

fiTOOTTT ^1 '*1«MM *tr8 ^ T *mu53 ^JNJR ^irwifb>0 

TO I 



8 iV^ ... ^srft C^PRt *ft*TR[R ^ ^^)*J?» c t *|Qtt GMt 

S*jr c?pft ~ifc*c*r c»i>tkni ftVs *n ^?r... i 


$*TWI^» ^IIUIO® ^\<&\^ ‘^WH, ^RtR 'SfHR aWWRRWI ^RI 

^fRR 'G *ff%8 <R| Rt^ts*. vovo^®! ^ilCHW v5^l<i 

C3*tt *ltfc«l ^5 kjfSWlM Rt ^ ^l4fc 

^IlC^rW^ ^ 1 ^fpR ^Bfffl, C^R ^$R i*PR 

^TtOT *PR f^-’53F^TTC 5 R ^CHW fHCb 'SRSJR ^sIW ^flc«i14 ^RTRf^ 
^ C^T^Ic'o *fTt?f ^?t; ^JTPIRJ '^QCT^ C*R*J$?, *(pRRf ^jlftt'S 

0f^)^»fc]\© \i*\ ^pph^s ^rfOTtf^® ^roi i cBulfoPfaiw *is\& 'S^i 
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<9^ , '5TH-'JS'ailH R'aal'i 

^rtr cRt jIr tot to r®to %rtr tjsrt to rt i frortR 

TO TORTO, RRR ?JR fRTORTTO ib-° f®ift RT ®tR fro TO^TR TO 
5RR^ ®f TOR I ?(®<TR t&RT 5RR 5R> TOR 03F TO RRR.^JR fRRTTO itr° 

f®ift Pltb TOT^TR >TO I 

^jrcr rtcr® Rt ^rtr wr fRff® to Pr^s crrtr ib - 0 fslft 

3J< TSrf%3R M« CR TO TOTWR ®1R §RR I 5&t fR®R TO if? ^gTCRR 

f^p crrtr to^tr <3 *tcrr RferoR ^rr ®j<tr 'jf*i%® £ ^^rrr 
to^ tr 3 rtor ^ (w-Hrbfi ^rr i r>rt fRR’roRTR rrcscr r5r tocrr 

<StRI TO: I RRRR ’jCRR ollfi?<J> Rf®RSt 5RTCR fRR3 ^ITTORR TO 

to cRTffi®®rcR 5R° S Rr®r®TtR Rf®® tortr *jR^ to to 

TO 5 1 ®it fR*j%r froofRC® Pirtortr ^rt i ^Bf iis. ftfRB ^ to 

oisfr«, tj^trcrr i r-u| ^ firfSfs -jcr to o<f to i 

%TO Wvlfl 40° f®St? Pi<f>t?<3\ST TOR^ RTR RTCR %RT ^(ft 
TO i TO^t iff frrfRB 5R?, Op? RTCR i R%1 TO fsjPfB I RtSRrTCRC*l RTOfR' 
■TOT ^MIRCRR i R^&T TO frriRB 'JR RR3 RTRTTO! RRIT CRC® 'TO I 

prSt? to c?Rt to rjrtr 05 crrt to^ricr srf®®r® rt to’ 

'b l R lvafB RfRt f® RfRITCRI TOt5 ®1 $R*TflT TO *pt ¥STO I TO R®t?f 
fqlT TO, ^TO 05®f §fel fttR RTC®R WTORIRR TOR fTO TOTTO TO 
TO 5R^ 5RR TO TOR ^Rfg® TO RRR ^®CRR RtRJ C®RR TOF^ttR CR>TR 
Rtsfasj CRRT TO RT I f®? ^RCRR R'fRT RC® C«!jlR>f?'2elW RjRTR OTO 



5 RRCRR R’STOOfR 'aTOT 0^*11 TO I ^ W|[^<t>«|c<l TO TOR 

qj'ff^a TITO ^#TO*t R'3frog#g TOnUofro TJ*IT 'S ^cTO TOTO 
•Jpt ^=f TO 3 CW # ^at PHf'flPt. 'SK^W TO I 

t£] SfTOf orrapn ' 5 It^t TOTOR, TO1 TOlTO TO^f® 

TOTf ^TO CRTTO TOc¥ TORR i 2fTO 'JR fR^P3 05 TOTO 
(RT|t CRtfl CRR, TOTO ^R3 r 4 R<fi%^ ^tPtCn ^ I 5 TO^IRW 
ORTOcf 'TO O# TfCRIRR #TO 05 '5fT5t R1 "”#5 3TCTO ^TO 
CRTO J[TO I 5 Bft 5 ^® TOTOR (^TO TOR TO° 5 R TOt (RIOftR 
^TOTR 0 <p TOC® TO) TOR I O® 'G ^R3 CRR1 TOlf®® 5lRl'afi> TOlC® 
TOt: TORTR ^tRJ WCR! TORRIR TOI'SiR RCRC^ l 

*•• • f * \ 

S 

V - $ • 4 

1. Parker, G. W, Elements of Astronomy. 

2. All, Allama Yusuf, The Holy Quran, p. 74, 1977. ; •- 
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* s >v* ^t < wrc 5 F ^r #? sw ^ i ^pr, ^ ■srr^ 

'SRK w<i ’srj rrr ftuft*!^ i 

Rf4^ ^iBl^fD RBfl R^R t>hc<p rI^cRR Rfe>fl aw* RC^ssB 

^#*1 ^ *3Tsni Irrbwr srfte %rr Rwri rri i ^o ?pn ^rra 

tmw wi% '&v©fe f%ft ftcRiB st^Ft? ^srj ftc4*t RRT RGTC^ I ^#5, 
R\SRR O ^ftRJt^R 3f%fi> ^a, f?rf%^ TOI RTRRR 'Q 
$vaj|ft ^fgvo^ (RRrTCRB ^SRI wtf«B SfERt'SR ^CR RTCR5 I 4R "®RT 
RRfts} RJOR 4RB 5 ft^BB RBFa RCR i CTtPw <*WP ftRBTC:^ CRR3I 

v£PR rrr rc® rcr ri rrb ^rj csri rrsi i RR*ff@ ftRftR ftRft 
<jj<i^\5 rer rter> i 4 rr rert § crB ftRR, ^ rtr ^s ^rfhi rr i 
^ ftnfD <<ir>r> crTr 'Sr^tE'sR %Rf5 viiMM ^i^mPri RtER ji*h1^d i 

4R>ft ft<R, m<n rrer rrfs rr <wfi> cr(r ftRtRR ^4 

^C®ll <jft% ^tfeRER ‘iJRBIR £RftFE c tR I bf^RlR t>C2B 

RTER R*» l fifc> 4fi°s RftR R1R3RJ CRTR Rfat *}fa%R5 sRftM 

rbtr TO#f CRfRtni i vai^ifaRR rr rr ijft> Ericas rrrcr> Rft 

i£)R> ^{>f sbI ^R (^4b Tjf& 'RRlR^faR* R^5R T>ft) CR^IT RTR CR, 
\£$ W#f (Wife Bc5 RPT) ^KRT ftR ^(NB RS’RERt Vo ftR 
RTCR> 4R^ %b.<to ftR Rf 3£R ^T ^.(Mo'b ftR 3JR RT£R> I *}4 
ft<H RfRl RBTCR* *j4 RBI RTR Rf I 

RRCRR ^jpitR ^RB 5 ^C«ll <iH$B RI ^jf^fft?! t>Bftc^» 

RRR C^fW ^"<HB SRf^R <P^IC<P (BWB I ^ 

C^«lB RW2B 'oh'SH ftl»B (BRB 

%^©t OTW^T (BWtRB I 

v3^§B <ic^i^ ri 5 ^! crB ft <\cru Rs^ 'Q ^rg ’ s rrc 7 B R^ut ^4 
R\*tTI RR I ^1^45 T2FF§t?l R^4 CRB ft^R 'S 

^^,.^br\!) bl5i RTR : 5jB 3fTB> | C^l ^ R^B ftRCRR R\RJt 'Q 
RHRR R^RJt C^Rftt RRBR^TCR W?B RfW ftCR R1R Rf I Rft<3 
Rl4c^]R RRHJ ft^ ^5 -“f® R^CRR RIRRTER ^ RRft 'SRRRS 

ft5l%? RBW ^<j I ^ Oft ^5 fet1%R ftRIR'G <?RT 
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| 8^ RtPT ^PliltR ^jlctf'SR SJRSR <F5T "RR I ^®tP® 4R 5 

■^c? fRC*R Rv^lJt fliR 8<?£ fRR P 4R*R iGNrR. ' > ilc c 1 R^sl CRlRTR 
^jJjRfifR CR^'QpIG'® SjRlflH ^jlW'SjR Rt^ <18>(.<1 io PH <PplG^ 

csf’tfRRtR' RjiG«i^iG<R ^jRRt RRt rr i ^rrr RtPt t o s*mre 
RrtRTCRR ii fRR f^ta Rfa’-^ csrtRtR ^Pt RRt wt 

ptcr^r rr t£)^ wjmm wtm RRt rr i 

^RtRt^ ^RtPsR iRPP'tRR ceff^® CRRRRRJ rtrr ^*r r^r 

wtfg? fc®fR RRt crp® i 4 rrpr ^r# rts RRRfsiP® rr'sIr 

i£RR> c*pTR CRR fwi, FRj RtR 4RS. RT2j RtPt 4<Fft> Rt!5 RT^R 

•^r rkr> i f^ft ^mm ^RfR 4R>f& RR*rf& ^<r ^Pir cr^ptsiir 
i£jf& <u<j^r RRt rr i ^r# ■sft'sifRR* %fft •^jk.ei'srra i^ft> Rg rpt 

rkr ^rrx« 4R 4RRTR ^3 ? crrR'RTr 00 fRPR ^rs. crrr -sir ^ 

fRPR (Rt® RtPR ^RRt R^>R RtR ^&R RfiR RTCR RtR RTCR 5 ) RR I '5ti5 
RPR Rv5 RRR%Rt R.ts.tf'S fRR, CRRTCR fRSfft RtPR RIWH ^>.£0 
fRR | ^ RW ^JlM^lM* RtPt RtPR %RtR CR RJRRtR RR ^®t o.V<b 
fRR ( b- R% Ob- f^5) Rt CfrttR *lff5 4R^ R^>R ftR ^tR RttR 

RR WtR3 RR Rt I v*$ R5RJI *jR RRtTR WRI %?ft <pjI(.*t*R «° ^css 

TC3F fRW RR: K55R «RR W^R «rf^ W RR R<?> fRGR 4R” 

» | • 

‘‘RR'ff ii R5RR RtR“t RR «o fRGR RCR RttR> I ^ J 1^®T (RT*R 
'3R«m«R ^Rl't Hjsrft RTtP^tR^ ’t® RTR Rsr#r! ^.Co Pr W 5 

RffeCR ^.(t'^od'b^s f^T RRt ^.C^C^, Rt file's !>ft5 RtPR RRR%Rf ^X® 

^ • 

.0000'0'S fRR Rt V (RR 5 ^ RR R]R ®RR I ^R <PC«1, RPR RUR 

RjlW^lC RR %RCR ^JpRf i fRR RRRR R7® ^Coo RRtRR «HRRR RC® I 

vSl^jpCR (StfRfRRR RJlCR^fR i iRPR RRSttR RX® 'O'Soo R^CR RtRRR 
RR^ I 

4 " * 1 •. 

RRR (RR RJTPT5R RfRR^RRtR RtR 5 tRPfCRR £|t?lt®R 'ai^RlCR Rt 
RtRRR RRTRR iRR 5 ^ 'R < tfRRtR RR I RRHR^ItRR RF§R 

RtPR ^RtfRR^ttR^ RtRRR RtsPRR RRt^f CRTRRRJ RR I 

R^R RR ^R RttR RtW Rt5 RtR ^R 5 RR 'flR“ RTPfR RRRRTCR Rtf 
RTPR fRR Rt®P® RtTR I ^®Tt R=Tt RtR, ^l?ll^ RtR^R ^RTtftR ^R 5 ^ 
RRR RRRf^ RtR RmRTRR Rt RRC^ CRRt 'Q RRH RR I RR^fRtRT^R 

RiRPft ^ ^RRtft RRtPT^URR 'StRRtRtRJ^T RR5f%R I RTtPTStR 

• * . ♦ " • 
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fts®R c*(t 

^rm C 5 ^ I ^1$ W<R *R ^«K^5t ^ 

% 

^ ^<s?h wra '5n»m w sfre? 5 1 ^fkhw 1 ® ft®rft ?i? <7ft? wa 

c«iw ftfir ?^ -5^ s^s | oo w?? ?j??tt? ^npra 

3 Ttt«l ?*'?>? ^t? SITW i Tiff'S *n*TC?? fif%3 SfOJtWC^ 

*rrc?r? $*fwtfif«i ?ra, fif%^ ?ff?i ^c^r*tr cro- c?m ?Mt, 

^ ‘'tt^R ?Rrr ^jiIh ^gf ^tpt t 3 ^ ^irstw?? 5 ^? ?awa i 

4*frc? srg wra ^f%tn ?*?r c?rc • s Trr?i i ^Rx^ai *(fa#t? 

fi1®3 4W « %s $$? ^ fire? c?m? 

C < TC?«fIW l 

1. Brown, H. Man and Stars, Oxford University Press, 1972. 

2. Brandt I.C. and Maran, S.P. New Horizon of Astronomy, W.H 
Freeman and Company. 1972. 
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■* itei(X-r* 


\ S 


sjaa to^ aa?s at^a 



^^rni'T 4a> ^a© <=rc© 4ak wra^ift 4a? to ata ^rat atn i 


v5th 'SFffs to aat?i at^a ca 4a> tos '5t's aat ata i 

t<'53 i fn<i»e.^ fa 5p ijfaaia aaa at^a 4to •srsfrf^a ataa ca# area 

faajT® fw# Linnaeus calc^l C^tPUII*) (Homo sapiens) ata 

torO?a I *HHT top W©t toa T55 ^ 31 


ca#k© fto^p to i to to cto cto aa •iipf 4=ii«>i aaa 

^ i 4 3^ ^ aa at ^raca# aa© war waca# caca a«ff 
^trwi ^ra ata i 4$ aa?g *jaas *[aas wacn#k© ftoa 

(genes-#k<Ptcaa catfaa batata tola) 43 toto (mutation) at& 

4 at c*ra a# tofa?©a cataj a?'*t'QcaT^ top area atcaa 



tota tola £sia batata (genetic trait) a?ato© aa i 

4 faaca ata§ srata treats ca, osinfikAa fato^n ac^s 4taa 
anaj a®ra arstaa asa 4a? 4at sfstaa a r a©ta M l3 a?*iaa 'Srai to© 

area i ^©t at^ araa stilto fato srstcaj acat 

a tof^ aa i a i ^ca a ^nana, attaa a?, ^caa a^a, ^tikaa to»j| 

catcaa ^a^ta, atata *(faa ^ia>ia 4a? atas-cSk "^©jitor^ 
c^tata faf%^t ttoto acat atsfaa caat ara i jpsmtoa 

(anthropologists) 4$ aa?s atstoia feto ataa totop fato 

c»jto5 to?? aaffa cstt a>cac^a i 

^ 5 fcaa s 'Qi?Tt aasf^fka ^siacatfka* 4«pfi> a^f at ®tlf© at®i tafa£ a>ai 
aca^ i to <z#a stata a4oM ^cat aaa#a (catroia ^a, aa* are 
4a°v arat resist), tost! (ancaa a© sa, sm are 4a? aaa kk) , 

(at®t 5 a, f%tot «m are 4a?. aga at ftoa ai-k natst) 

^a?. tolkMfta (Australoid) (^3^ i 5 t> gf*i? g ata 4a? 

a«f) i ^©ra 4t^a at;at Etta's ^caa cs^t tota 4a? aata€f (Zt'tte ^at 


arac^i _ _ 

aiaa ^sfttoi 3R faarpt (evolution) ^u ks? farc ^a afaa©a 
(mutation), toka (selection), ka^lft ^la afaaka (migration) 
4a? Ttw (geographical isolation) t^Ttfa aTataa 
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R'mH 



w, rtr r*br ^c=rr^Ta rpjcrr rirj ^n^N 5 ! 

RtRRf^P® ^R I ’PS (too TO RURR R?.RJRS Rl^CRR ^tR ’IQR'sMR 

<jcr (wir ri^crr 'src*jT f?p^ rs^^ri 'jRf 5 t$j crrt cR^at i 

r'srtcr ri^Sr 5 Rjf^ Rt rt^iwr $wt iji^crr ffn -snvsajj rrr rrhp® 

rtcr *rt i 'Q crtrtcri^ ^rc,^<j RtRt ^ rr^ cwn^ i wif^R 
■src*fj fRRR rr^rr wi Wf1%? crPr> os?tRfE>R> ^t 5 #! '^rher 

^PT CRtfa bt=lt5.1 


RTCR *tffa IwTtt $$Pl?||R fR RRPS Rt^R f$itRR 

RTRR Wff^R G3% fwH RSRTR SRSTR R>ERR I ^<2i!R ifeoo RttR 
= 1 jH'b(.’$$RlR RhIU allelic genes *3R f»fisc's RM»r dRR spR A. B. 
AB O WtfRJftR R^ERR I RT-JERR ? 

rerj r»rr 5 ^rart 7^ ^ere^ i 4tRR RftRRR f%%c® -^stl srs rt sflRfRRs 


■ 5 c*!? RT*(ERR ^ScrIR 'Q 4f*tRTR 
RJMR5 *|fRRvDCRR RROR CRER 



r[r' 3 RpR sjsrl(\bc< 1 (Homo sapiens) RR>jj ^'SRtfRRRRERtRT 
fbE^R (traits) RTRJER fef R*Rl RTR RTRR ©r1%R CRtf) Rt 
'£RC‘ B T^ RERJ 'RfRR CRER> fR«Tt CR*ft I RR RT^ERR R® 5 ^ 'J> e l3)?l '©3) 'S 
'R^R^. 4R?, *TTftfRR M 5 l'BjR\R fRRPSTRTR, 'RTR ^RR RIRlRfdR 
srfSFRl SftR R“*J^f ^R 5 RRERR I RRR CRT'S Rl RE®fR RT^ERR RCRT^ ■i.O 
fS?hb| CSFlERTSFR i£fR® 'SR’tt GfRTR RE'S’R SPR RERE5( I RT*jR 'oTR fi<pU<j\oT 
tS'SRTjft (RTRR, f^TRRTfs?, R1 r«iI fifT^ERTjERR primates) CRER 5 ’{RR 5 
vsICRR 'j<r|^|^ci < p w «ll<PltsR R’t'Sf, C5$ RP®, CRl'Stl RER 

RjSRlR R»i|'o| ) Raj RJR^TR ^RS. R5RT R«TTR RtRE^fR RMRCR I RRR RRERR 
RT^ERR RERT R^TR SPSfRR R®R ^Rl fRf%^ 'Sftf^R RT^CRR fRRCH 

®PIfsm«^rft R^TR R^K Sf^tRR %T I c*t#t ^f^ftR RRR RT^R 

^)<l(^v98|(.^<i i£j<j»rt5 RT3J erlFs 1 


^5RT^5 S 


1. The New Encyclopaedia Britannica 2 : 1143, 1980. 
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* g *>}* R1TRR1 (<£ ^t) ^ fer*WI TOR 

^st fSfsr, ^ ^ *tM C'fWt'r) ^ 

v i' ^c^ jf tsftj §*ito fail's tot^, frof ^®?r tows 

*IT*t TOR'S ^ITOfSTO csr* «td*f^ R*it I 

^ totor; toto ^toj 'siH-fp ( j-a±i i) *m w i 

csr* 'sror "mu r, tor to sroi R^nroa sgc«=$ toi i 

^sj -*pt (^a_k_i) rr rr> cron st Rfros c<p®ii i 

tor* ^M-srrp sro toi srj r to5i *rfews tot®? tour 
tost cro st <f#ra cro i tosttor tor tor*^ ^pttwi "jr ^ra°f 
■ ror-i ft (to)s tostor toto RRt tof§ tofto crofiroi *rt%] %tor 
af#no %r i tor TOfro tostjpt^ tro csr= ^fR TOlsft 
(TO)-toj fssyiR ^tro tors snsn m^n sis i wr ^rro 
(to) <k°irs , “to ssro rtosr ssxt toss tor ¥« TOrot Isfe 
to tosjs i” tosto wm toctoms «nssi eitor tors TOfroro 

TOTOt! S=TS TOR TO?lfs o sif'8? i TOI<l *Sjr<J «^il TOTOR> TOIOlltHf <><11 3.R I 

§tors wr?m^® to« ®(ros torto tos sitor. tou i totto tor^ 

toi^s ^<pj tototo tost tor tototo tosrtI tojess 

'®M<P<=1)l c t SS I 4^tv5T TO? TOlsl<R TOttlTOS STO ^TOTOtR? '®<nTO TOSl TORC^ I 

tjrsr totor tom totor to 'Q ^[?rm totor cs ^f% ^s ct toto? sroi 

3.CSW I 

• * 

■sr « ®ps cs sfs& tototo scsr tos?. <n tjc?r 'sn^niR ct £fp 

’TWf^R 5 RC5 sTflR 5 «! ^R|^ WRR I '®IW(.< i ^ 

ct ^tr^'mi iiM<iotc* to -^. 

W I TO 'Q ^T’Wlf^st (R^t l TOR TOW^ RTO RCTOT TO^ iJR 
^■«t TORCTO ^ RIR %RTTO R TOR? ^’’RTO TOTO 5 CTOtt I 
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^ ^ Rsj *nn «f%^ <Fmtfe c*rt*fR 

(THI, 1 9t 7 T-SP5TC 5 f5 ^TMI ?>t3 ■9'3»<il^l f“t?ft sPTTf^s ^ I WT 

’■tffeni *n ^vsm vsi ^ c fr i c<m ^t, 

■‘srtw *i 3 )m« <?m *n^t ^ i *fT% %tft ^ra ^ 


O 

o 


^fe? ?? ?! fa>^ %TOff 'jR^I <K*3C^ CTO? 

(i) TOFF'S ^ilfac'© ^o % 4*1(^1351 f?1*tC? TO! 3fc>C<llTO> 

?! foR <^1 to <*rc^ ^?x$fTOf? £ic^ic^ H 5 ^! 

#?I < JS[^ <£<10$ <j<5^vs TO I ^TO?*tC?? ^l<PW TO!} fi>f?S?T? ^ 


^o% 4«TC4T$«1 ?lf? f?C? TO® fife? C??, TO'® TO® '©l^l'TOfe 

s??? 4 ?^ #?t<j ^ to® wn to i (*) fi>\Fi? TOt'sfe? 

(^WC^ITOI sftf^S vSjft'Sfe?) TOffft? *JC? t>IV\bl <mo© 


<ij<^ to i 

(o) ^CrT? ?PT!?f?? 5 f^WPT C?? <£^02 <KS I 

TOflrrf?? £j?J ^3=1^ 1^0=1 ^ITOS? ?£? TO I 'vol^ ^ 4«i 041^*1 *TR1 £f??? 
3J?f% <P<10S <3 (^TTO^fes ^-^)C'S?'5^1 (^l<?Ol> <3J<J3j\S TO I 

(8) f?-4SSpS fTOlt? 4«1C??TOT ?TO? 'Q 2n c TTOTO ?TmTO<! 
?J?TO®TO I 


(£) *TF? C?T? "TO^s TOTO 1*W <30^ ? °? ^?<£<j 

(preservative) 5?J fTOTfi? <J<3^^ TO I 

*n% fTOTC? 4TO?TO! Wfl TO? *Wtfih©I TO?* ?t TO???!? 

I <4? ??CK? 2f\sf? TO® ?%CS? tSTO, 4?° v ^ TOft? 

'QCf fSrfjift *tf%* <2f?? gt^tfro TO I &?? IWT^fat 

(pharmacologists) ^? r 5 T5 C? ?%C^? ^*f? TO? sfTO CTOB^ 

-TO ??® ^f? ^fe? 5 ? I ^ f?TO ?ITO, C? ^f5 

C^^ffTO ?^ 4?s *T? 1^ TO? <7T*ft 'i?^ TOTO 

TO^rft sfro vfecv? ^ <5 t? toptI? ^tw? to i sn^rtw^tTO.’ 

^^\5f ? s ^ ?R^ TO TO I 4?i*f®TE? TOt ? r5 f^5 ^s?n, TO . 

v5fi>ic«i cro^ifh^ ^ to^ cw? to ?ro c t ^i? TOft? *2?^. 

<3 £W? «JvS>TO TO ft^?? TOT^f%WTI 1?TO TO TO? I *jt ?l iTO . 

^ CTO? (80% ^TO 5 TTO) TO?? ??^T TOlfTO*t,’ 

TOCTl ^f, Tff^TO?? ?TOTO3I OTTO^t TOTlf? ?f8 TO 

^?^ TO? Wf? >8 ?fel?P? TOf ^TOTO tot¥ fro* To I CTO$ TO 
to? o fro^? to, (host? cto cro^ to ?t, f?fe? 

^rrTOro W5Totf??^TO? CTO TO CHTOlf C? CTO TO^T? 
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ioo '51|4-3;<l'i>ll(H R«aH 

4314J 4*4145 1414414 ^4 44?, 144114 ft®14 *1% ® ^T^T-'5p^t <[141 

44531 45414 sktupsr ^4 14 ^pttt ®i 4541 ® ’lira 41 i 4ft 41555 4144 
• p tf?nsit c t om% (±ao ft? 4is) 4t 5414 ra^t ^4 5^14 CT*rmfft mft 
mrrai 44®ift4 i sri «iw3 144^1445 1 

% 

($,) ft^ora 44? a?®i 4 8 (to wsR ^ti*if %4 $44 4144 sp»r 
<#44 4514 14141^4 1 41555 o.t>$<t% 41 ^ra ra^t *#414 4144 

^4%j®4 wt Ararat 5jft*t1%54,^m 4t®4t4 3414 ftrara 1 ramn’ftc 
4i3® 444114 414 4rait 44i4H^iftura ’lift ®mi4 ra*t) 

4®45 47^ I ftft ftl4ra4 4414114 *1%! ^44 C4414 4^14 

41® 41 141144 4T414 14M 44® 41414 1444 3514 41145 «I441 

I4t5ft 14414 45H4t 4441 414 41 444114 4tft 414T14 14414 W^l ^ I 
1414 4^14 4f4444 <[41® 414 t55spl oni4f4 4141W4 44 44? W 
5411411® 14T4 4^14 *4t 414 144ft 414 41 I 444 1444 4 jRh Ff 4P^pl 
411411® 41414 414 ®14 W ”4$ 4514 1441® 444j 444 4H4 I 55114 
4544 H44114 14414 544^14 '4c*s<( 1 14^1 444 4H4 I 

(o) 4ft® °i% 44 4lftt® ftrf*tl4 414 <R14 fttlfsR 4l®f4 4$ 41 
4jlf§4 44 ^4144 4=14 414f445®tl4 41<J>^4 ^itlHallSPlR^ ^ftl®4 
^44 54 ft 414^1 v£l4 1414 14^1 4f44K4 (>ff~*o%) 414 4>414 4I^#g 
ftf®^ 4144 ^4 c tv5I4 414 44?, 44 44®454 2j5»tl4 414^14 21414; 1441 
ftl® 1 Tfisf 14^1 44T4H4 2fl4t 4ft 414 4H4 5 I s 45t55l 414 
4t4 551 ^ •4f44Tl c f 44? %4 4f®l® 414 4>414 414 414^11® oiftR'S’ 
<nft® 44 (hyperchlorhydria) 41 144^4 «rmi4 41 414^)4 

4f 'Jjftl® 41414T 414 44? 4t 1414 44T414 ®t=J 41511^ 444 544 141*it 

14^t l b ' 

(8) (#14444 44FJ 4141^4 14 ?i, 1414 ® 41^4 4114 4l®)4 

4f® ( l% 1414 io% 414 I 4555®14 44? 4ftl4 W 441403 
(^#fl®4 44ftl® ftl) 5^f% 414 I s 

(<i) 414 5441 4^4 t>o% 1414 i i(t% 4fl® (oxidized) 

■^ 4 io 44 » v 44 (ethyl alcohol) 4fl®4 4l®lf44 4t44lf4®T 4t 414^ I 
vbH<MW 444 4141^4 14 4f® 14ftl ®55jiC43 tl?)l4 ® 244 ^414144 • 
ftl4, 41 ®o. 14% ®55tl44 ^14^4 41^414 ioo 2P4 5 ^f%4 iV 5511^4 
14®4T4 544t4 r I'1^144 4^1®4 3ltl4ll4144 4(4414 tlf4l4l4i'»l 14^514 
414 I :<®4114 4144414 ^Wlft® 4141F 14, alcoholic fatty liver 41 
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hepati steatosis 'ajfoft'S 9 tf<f Wtt ^QR1)-4R 4RR RRRR 

rrhr *£R° T^ms $*ttRTCRR ^»tR ri ^^fihr^nj rr>°>> 8 1 
$*r rfr rrirQ £n»R tgRR tow 3Rift^ w? i^ ^ 

fatty liver t*TR <T*fe Piui|Pm (cirrhosis) CRtFt RftR^s *fftR 

4R* S CR>H C^R RRR ^1C'8 S ^ PlRR fat embolism, ^S\% ^3Rt 
4*Hft W£© *TftR i 

(^) Rfecq> 4«u<j*i3«i c^n.*i, crtr> ic tfkRR 
RKR^fPR 2f% ftcR*t cstRM RtRtR ^f5 <k^ 4R^ 4R r*c«i 4*T5^K c*tf*t 
rc^Im ru> RTtR i 4^ ^<1 c c t< RRt, vstft ^srt'Q^lc'sr ^Rt R^rt, nlvalc'© 
4RR ft 5 RKRlRPt R**j4 ^IRtvS $SM CMC*> RKR I R%c$R 
fef*i RPTCR ft*R 4$ ^Ff%? ^5RJv©R fRR*fa I R%* RtRR 
RlSTrcRpTCRS ftlR*t RHtfs ft^ffts© RRR I W SPOT 4MW CR RF3 5 
RtRR RftRM 0 .^ 0 % CRt^ o.^o% R%E$R fttR*t RFTCR io crr> 
Oo% CRft RRR cfftR I 4^ CRTi>R Rtf) RfR *i*5|?i v5o Rlt*T CRtR K^ 

rstr fijfe ctorss 88 ’fS'^^ <r^ i Ts$ r%ctr f=tof*t RRre 

RfR 4R* crwfsr 4R* ^jfcte crU to gffcn r&ir RBHRt 

3gR j 

(r) %rc^r, rR 4R* 3r>tr ftR 4^ ^i3I?mm $w®r«» 

(irritant) I RRRIfl fR*lf)o© RR CM Ic5$ 'StylRR 5 (stimulant) 

RR RfRO RRJ*ITCRR 'RIRT^ v5c>Q'3T - SIC<P S*t)'RR 5 <1C«1 RtRRI <V<\\ RR I 
C^fsiC^lfl v5§ ^fRTRR (Cuaron) £W*f R>tRC$R CR V ®IR CHC*tR 

ftvTTTRJR 5 CRRR '5)l4»R c t, •mR v ©jl, l^ft, *llfl Rfl'S'i 4R° 

R^RCRR R^RR ^5JlfRR 'SRI ftcRR RM M^\ Rif) | c^lw«l 

(Forel) ibr M 'piR>'a 0 v©| ?RT CT, RPR Oil*! ' 5 PfI 9 ffRR ^©JPT 

?RTO <Pi ^R CT? 1 ! C^fR 5 ^ '0'S1«I?1 ^ <p Rt^, ^IRpl4 

^^fj, , 3^J, Wf^gj, C^n*i (R^ Rift 4R?. *tf?RR ^©Itft 

ft?ff5 ^sRR ^RI Rift RR I ^^RPUIRSR R? ■*tRRR ftRR CRW 
'SfRt RR CR, ^I^I^IIRTDr 4R 4R^ ft*t R^RIRR ^ft^s 

RTfft ^?FCR? ^i<5 4R R*W?C*R ^SRI RRt ’SJRtR® Rift l 

(tr) RRIRURR RRIRR RRtRR 5 SfftjfSRJ| RCRt 4^ CR, 4^ 4Rf& 

4RR RR^5j\»JpI ^fS<p|f) CR*flRR ftffRR .Rt SfgR ^R^IcR RR RRR 
^fl5^5 <pC< 4R\ RfRRRlR R'g'2 RTRT 'S^ojvg RsfjR i R^TC^ C 5 ^ RtRR 
CRR ftRI'RR ^1R-RM (dose) 4R° RRJ RTCRR C*R Rft'tf® RRIR 
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RvsaR 


C3\*f\ ^ W& ^s\ chronic alcoholism I ^ (M.^ ^°<&\ 

^T1 J 4v\L<4 R<ffc» ?TI*R TO TO WTOt TOTO TOT^5 

^ ^nTO c t^ro Tt^rfro to-totw wfwR ^s '©fa 

toi1%<f , <3 ^ l>c?> ^TOls w*f <fl 

TOi^ (alcoholic) (fa "TO WTO^ ^*fa C^fa> Pfasfa 

■^jfro cto ^mr ^ to ^ to^5 toi fa to w. r <i ^©jfw to 


tori <ffi sm*i to i 
**\ 


(<») TOmrfTO 5 TOro't s to >ii ^«3 TOtw *t% fTO 3 c t toto 
^pi]\si to ^<rr?i wi to^r tottotto TOwt tor rto snfto cRh<p 
<i/^i'illl<ji'3 ^tocto i Ir-to? crtw TOffro 3 ‘ctw«m’^° froRcro-TOTO 

TO^I TOFR v^CRR ?RR CRITO 4RX TOTO TOTOTOStR RllTOR 3 WM TO I 
CR *T^T RT^CRR ■=TT' p f 2f<jf% C^tlTO RPR CR^ “IsstlG# TO tjR R>CR CTO I 
srf?RTO''l TOR t^fes RTOt CRCR 3 fTO? TOR 3 'fl’t TOC's 'TO R1TO, 
®TO RTOt RRC« TO 5T?I RTO TO I TO3fro> TOTO'TO TOnl# 

$.CyCl? C<I, -ysllt-i<J TOR RCTO 2)«K '05 ^tsT’ftRI'lT 1^ 

(io) TO « TOifw RJtfR % TOJRH TO#!? 3 CRTCTO TORTO sfRR 
RPR 0 ! I %R RTO TOR 2Tp TOJ TORR TOSjtR R? RRTO TOilRR 3 

toptot ^ifroR toto-tori ^«n rto? tor 3 ■to 'CRwrfw to 

delirium tremens. TOPtJ #1 ?W f#TOR R1TOR TOCRlTORl*t7 I 
iTOs '3ic*i<p TOR '3|^1<i> <3 «tf%TO TOsf-®tlMltllR CTOR CRI^t TO 'TO TO° 

fR erratTO rpr i toto tour to 5 ! rrIw to 3 #, -^foRTOR tox 

’^froife^'i'G TOs TOR R^. 


(ii) ^TTO o Tashira *3 Lipscombe^ 3 fTOTO? RPRCTO1 CR, 

wferfroix® tojtor to ^Mfro 3 ^§jTO c«iw tost? '8 e i 

C#l l TO! TO? CTOCTO ■stxyj b% ij^TO ^TO WTOXTO 
^#TO ^JTO Oi-«nps C'lTOXTO ^<t% I Dahlgren^ 8 W 'tTCTO TO 
ntfro? <1#TO 'Q TO5ITOTO C^I TO^J <R<K^ I 


Kessel'd Grossman^ 4 TOXJTOTO TO TOJ’fTTOTftXTO TOC 5 ?? iro '3 c f 
'C^t C'TOiTO I 

(i^) TOI'TOTO CTTO ?XTOTO? TO I ' 3 1XTO CTO ^ 

TOR TOI TOW TOTOTl^t f§f%«,TO'3 «RI TO 'fl'GTH TO 'Tt I TORI 
TORI TOTO C^P5 (RTOt TO«ft TO 1 TORI TOTO CTO TO^ 'pS 'JRS 


CTOICTO l^ 
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'TOT-^RTOC? R®3h 

$?c?? ? e f?t sito? to ct, ^toRto? ^=t?is tor? ^toiIwt 

TO?? 5 C?% I 

to^ to?io® (totos $. s >*&) tor? to* t^to? «m« §13? ?*?t 

TOTOR I ^n ?TOS TOTO^TOC? CTO f?TO? CTO *(CW «W TO ^(f??1 
^l® ?[??? l TO? '^fTOsTO? W 'TO C? 3S[?TT TOTO WHJ fTO|? 

f?f?TO? ^1«, TO5 ?><JT? £|CS§T | TOff?? 5 'S WFgfWN TOTO5? C? 

Tspn TO*p? drift <> tost ?!? 5 to? 5 ?? tot, ctor- tos to? totopt 

<3 sjftTOTO CTO!?3 i 

TOR?TOS ^ITOSTj TOTOTJt? t^5 ?CTOR I ^TO f?R ?TOTf c T TOC^, 
CTO- 

0 ) ^fsrife tohi <p? f?f?c?m to fro cwtf® m* frtro tTOf? 

TO^s TO? I 

(*) 0? C?TOCTO5 TOTOSC? TO TO I 

(o) C? 5 ^ C? 5 ^ TORI ’tfW? IjTTO ?Tfe TO ^?TT CTOTTC ? 5 
fb'fl(<lt?l?? TOT TOT ?>(.? I 

srrit? tot cto? 5 ^ •ri'Ti'oic? 'Sjrn? totor TOftf? 5 s ii'» tot? sjcoBi 
TO <RC*lt TOT TOTOR ?ft'3 C? 5 ^ C? 5 ^ TO 2T6Q tTOlfTOT'S <K?7R I 
<P5TOC? TO TO <RC*tt ®[?Tf fTOICTO W TOt? ?TOR I 3^? TOftf? 5 TOf% 

TO° ?TTO5f fTOR 'S ^®Wsf 2f^)X?n?? TOJ TO$C?? TOTRR I TO't 

TOft? TOT CTO? 5 ^ TOT^ ^f$TOT ?T?T ?i??I 'Q TO? TOltTO® I*** 

®f?i? ^f®? 5 ? fro c? to?? 5 c?^t to 1?c*? ?<f?i cto?> ^?ft to? ? 

(j) ?fR<3 C?TO self's ?>??’G ?>??'G TOT TOftf? 5 TOS ?>?C^> TO?, 
TO? CTO TOT? C? TO? TOC? 5 I s^lft TO?f TO?T fstC®, TO? 

TOT^ TOC?J 

(^) wro?? to® ^[tow« i£]TOf& ?? tosjtr ritotI^t ? 5 

TO1?t? I TOX^f^TTTT? f?^ TO^I TO?*!? fTO^WMC?? TORffTOSslft ftg C?Rt 
((Kenna)^ br CTOS (RtC® RTOR ? 5 C?? 5 f*Tft° ?Tf®t TO? TO? TO.*t 
TOTOJfft TO® ?JC® TOTO? TOWt? TO^$ f?C? '5[?t CTO? GiClft? *3 
??C?? TOTO TOTO?! Sllro? CTOTOTO 11%f? ?CTO, ^¥1 RTO^ 

'fl??'3 TO?t 'STOT TOTf? I C? 5 ? ^?t CTOTUo 2f^5 ^ TO® ^?T? C?*ft 

TO? fs^froroc?? TOTO %TO??T C??TO? TO'G f??t?? TO? ?? I TO«ft 
TOTO«n TOTC«T C??T TOR C?, ^TO? C?TO TOR? C?*fT? wt TO 5 !?! 
TOft?^? 5 ?r?f??> C?T? l $ ?s?t TOC? C?, WTO?? TO5 
'flTOT TO C?TO ^it% ??C? C? TO?t TOfsf? 5 (RTOTO? ^TO TO^<3 ^?T ?! 
C?C«T CTO? ^?!f® ?C? TOTO^s TO? ?t I 
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2>o8 


Rwh 


(\s) wrircr? rr 3H? '“irtltw « rhIrr^rr Rtf^R 
r? rrr rtcr? <hri? c?f!R rrricr i 

(8) ^rrm crc? srp mirrkh? wi rtrr rerr 
srfRf&R rR?i? Rffa rcr rc® i 



<3R?fR CoCR^ CRCR ''lira I 

(<b) RjTTt CRRT? ^HI tSTRt? RRTR RTR ^ifi 'C|4I<J ®tRi '-ssj.Rn 

w? , $f?, crirtr# 4h° rhhr ^trrh^rr ric®?? rtcr ^stfeR rc? 


rcs 



i) CRH CRTRTRT RI^Tt CR Spflfe RtRj RH <%? R«f R1 
? (Tit R? (?P RHT R«, #RT RtRR? RH ■2fT c t' 5 1 c f *rf?3R 
®HT >3Rfc RT?H RRRf I 

•) 'SpH Rt RHfRR f??T5 R5.7R? Rsf RtR RR RT? i 

strict? 'snsorsi crri %? rhr crtcr? "Hri 


^ 1 

(J») R?RTf? RI CRH RlRlfetR srfR&H R^R RHf?? RJRRt RT^CR? 
RCRfRRTCR? RR RR«, WH ^ft R£? Rt i R??. 4t\s RI^RCR RlCR? ^RJ, 
R«f RfCRR sfT? RRSR sfRTCR RTHlfRtRH RC? fk RHJSfRtRRt? PW 
PrQTJT^ i 

'Q c^mi <f?uh c^, cm i a 

c^f*t ^Nri '2f5rt c f ■ ?> ff v 3'?n ^it?i i 
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* s w (c* Rft) miotti rttor $1 w i ott R^ftR 1 

res 1 R?p, 4Rf& fRRR 1 ^[RRt° ^ rrtr 

rj 11) tlR E R 4RR! ' 5 ff'3 4RS, Wl Rfe *Tt R'SRt RR3 
VoTOT Wf f^TXs R I R*R RR1 RfRR W RftR 

r*r Rr^r^r rirt riot rw fRf*iR ^a 1 Irot^ 

'ai l gj t ^ XoNSRR'lfl ’ifa^Rt TOtRtftOTTCR RRRfiOT I 


RtltOT eft% rrr <?r f^r *fw \srr<i rsroter 
c^cvir;^ r^rr rti r?i, ri *i«4i^ta rr^tj <m rrr 1 rIrs ^ 

R 



.'IRjTj T|«|f?jR fRRT R^3 ^§^R 5 20R Rf RRRTlOT WS 

fRRRS]^ RR I -pRlOT R=fat RCR RR^R ^R&t ^ ^5^5] fROT R 
R'a3|WS ^C'o R^fsfR 

(i) f^uns ftainf^tBw SViGp® R li %rot, “rr^tot wi 

f^OT RiR R'TCRtS RRRI R^rI CRq RJR sJHt CRR RR 1 ” CRR 

CRH fRft (ROT TO RR^fOT OTS (2fp R«lt ^ 44° RftRt RTiRR 
OTR RR ^R*h RRRl<?h H5JIH RR «l^s<! ROT 


(*) i5Tg COTH RRR^ f^R^lr^T, “ CR^R RRROT ROT CSTT^f 

ftm < -3<Tv cRRftR<i ^nsapsrc®Rr rtrr rri^ rt?: R^<f TtRifRR 
r TrgpiRRRRRRR 1 ” 

0 ) vets RjtRfRT rt^r 5 ^rot Tfa *rr riot 1 t^f 

^WtRrJ fRft iJotf-Js-Ri TOT «K£«1 ^S CWROTR ^R®t 

HfSRTtOT *fel C9R R'gijlOT £|RR IrH RCOTR bMM I RtR 
ROTOT Rjf'k's t%fR ^T>R C5)R>4Jl=1 WlRlM fiR^i SfTOt ROT I 
®WJ ROT CT, RRRR 'QRR RtR <SR°s gtOT HOT OTM Rtftf^R 
^Rl RR, CRRjRt RCRt^glH RtR ! RtS Rf^>H RTRt RRJ ROT <R, 4 
TO 'S'll^ll'sl, RRRRRtf^fRl, (RRl^eTR Rl^tOT RRR (R^t RSIT 

RTR fiRR®! ^% CRR 0 ^% RRS RR I OTR (R7R RRRR 
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Pl'&aH 


2>cR 


4 tor wrr? v«rat«f tots ctcb^t tort tot i fwPr 

^rnrm %TO5s, $fr gtoss ^ cTOs* bv sws tor; >> to <jiPi<hm> stot 


Pr^ <W TOTT PISTES? *TT% (R'SSTS '5rfss*Tit f^ 5 ! I S V S PJ 

TOt CTOR OT. 4$ "srPriRTOt WRRS SfTOflR? TOR WHRS *nfe CW'STIt? 


O 


•tfoiM tos i wrt srcro totoj <2tr ^ *rr%s •rfarot srwra ^ 
grcro tor tori stwr tos. toss to tosr Riwrfro to i 

^TOSS TOSWTOi ^“il^psi CSTO vSTi \s|*vm Sfift '§c«ic^»l CS, sft 

to$s tor totot '5}[r«iic‘tsi ifl tors srfwfisRt sfro to wtto 5 ! 
ctorcwsr fsRts tor f*tfwr njif^cSU toti toitsrr to wtrs 



(8) ^<iu3<j ^Prrs wtg tosewPt 8 <tto> «sr ^frort 

#rofsRs $to tors tos^^rs £iTOs fro *trw to=t i fwP? toto 

TORS CS, C&pR 4S?, CStTO sRf SffrotPfWPTOl TORS #\5TS TOS 
St^lCSS TOR ^TOTMJ»tWv5Pt TO I 

^TO Spfe Zlte lPl<> TOWS TOlPTW TO CS, fSWRR SYNCS’ 

from’ sro TO*jtf ^3R5N> i *[ssr ^ tor w sfiroRs 

$fFS *tTftfSS5 nfepl <3 #SR TOISRS CTO TOSSR StTO 


TOSS TOR VTflR TO‘TOTO CsR fspR Plfs 1 ^ ‘KSC^'i, '^3^t'Q fbR^Tl 
P©3|H 'SfCW 


fs^TOR 'SfT^ts l©rPis fro 



SRJJTRS 


^SRS 


TO^, TO CSS 3TOS S^£ CSS TO® 'TO I 3TCSS TO ©isRs 
TOS csslos CS , 5[fsfS'3 ; CTOS TO TO ^STO't St TO®1 *T§ TOR 


TOR «IRTO CTO TO I *rwnrt SRC 5 ! CSSS To TO St I 

SRS TOR CSETOS WSRS CSTTO STCS>, WSS WR Rto TO 5 !, 
<1^ cTO^ RTPI'SrHl^t 2!^^ TOR ^H*W 5fTC^ iWRfWT 'SR CSR TO?! 
C<TO^ CSPt #^1*5 C<TO «ITO v9|to® 1 TOR?! TOST TOS“t 

TOR I ^ #ST<1 afCTOf ^R 5 ! 1 ^fTO STO®! TO® < tfR ^ ^RT CS, 


« VI ^ 1 | ^ ▼! V » ^ i - MB 

TORS ^TOTO C^C^lfTOR f&^TOS TOSTW TORS TO^ CTO&S 
TOP! RSPlfs CSTTOCSPt SCTOf I S 5 !?! sR fts CStRTOS ^)SR TOJSR®! 
TOR CSTOT TORffsST 'Q PiP( , Pi J !, TOS CSR fTOHRS *?lc«P (Rt CSPt 
#ST<J TORS ^ (RC^TlfTOR I^S fTOS WTOTO5 TOS*t TOS 
TOStSR CSPt ^1% STOR TOR, (RSR ^cajIc^lRlUs, 
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iOV 

i£R?_ <R^RT?fi>R ^Jllw | RfR ^ 'srf^Tt 

Sl^, ( .<plt 1 iHI C^n%Tf^Pf (Trichomona vaginalis) "HI^R 9 I<J'r)^)<; 

(rkr sir 5 wi <rR rrt 

CTK Rfsft?! ^aRl^lc^ (fl^t <RR I^R^RIRIR 

(trichomonal urethitis) ^W> ^IR I i3^t\5t C^RHFI'j? ‘‘pR 
W (RR IWR RRit RfllR 5 <RR C<R R° s 3i#S RTs *R | 

PRli =T^T RRR R^s (R ; (RR fsRR ^•'IH | 

'sft <R R*R STCSjt ^l$jRf*TWs tRTTST *ft*R Rt R33 ^SRt i oR 

^tsr (rc^j 3Rra 'SfRi rt^ cwr sr> ^ >srtp ^a c«ft«Tf 
’R 5 '5 1 R <RR fRR Rtft CR <RR R^SRRR RSRR ^ (R# l^ 

'STS .StRlR RTC^T, RRTJ <RR twi fi|*rR 

^Rg«lt^ rjj <r° -3f3f\s | ^^p5t 3Rf RSR ^ (R1 ^5 

^IR 5 (R R5R (RH f^=R ^?f( 6R RlRRTR 5 i£)R?, \st (R>R '»"Q]lf5'a RRt 

R?T I :j 3'aRtS. ^-fb* 'SRf'G 4 RR?I <rR fsr=R ^\3¥f ^fg 1 ^ | 

^RRTCR 2RR ^'SRs CRRTt <R<JC,s?. ^fvpivs) Rf^RftR 5 

R5I I <R R5R C^TfR lR=R t^fw f^gf ''©ft RiR «1MS> ofRfe '5RR 
R?1 R?f, CW <RR <R>R RRlC'Si C^5R RRt I 

4 <tfRR -f<)'oj|R<f RRR WSt-ftR 'fwtfR5 ^ Tl^J 

| 

, % * 
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C$T*T1W? C^otsm^ C*Kiu4 W, C^l^lCh^ 

C^TTf ^,C^C5. CWfR OAR^I t^t PiC^rCH^ C%C5 ’fSR 


^ c^Tsrtui? Tsftm ^rr OsRr ^tw) ■’^c^ c£R*t ^ 



IjffWt ft?m ft’t't 8 lilt *IMF® fH^ Tift <Fo^ ftfwt 

^®T ^t TC?R^ l 



<^3 < T i 'St*S 


blt*R wff 'Sff^ 'SpTRH ^l^R I ^R*! 4T>1 ^©R 


TFTgi ^ iiR* siRf^R *flt% * 1 T« TSl (Tit 'Stfei <71 
iit^J CWRR t^l bRMIl < P 3 C'© “'TTC^ ^iff <71 ^IM^IR At T ?1 


sm 


4RK 

%t A*fEAA “^R ^otw 
ART, 'StfsR ^srtARf AA ARt 




'©T ^aca ijSA CAtA WAR 

m Re© tr cw wR m 

■'tiff CA5 RAl lilAS, AM 2RR ar! 


^Ra ^AWf $R liR® ^ AR *pA®1 3R I 


liJA^SrA W=T Flft "©AA^ «?R C© %51 AAA A>R AAA ^SiRr (TFSIAJ 
%<\\rf$ ([©R <p<i| "5A i£R\ ^S’R'S 5 At AAlAACA CA ^l©f AAA A>GA ! AAAA 
CA 'StlC'1 <71 f)©<PlcA ftTAACAA <PAA 3R AT I 


i 3AR©I(.A <4ARR Tift CARRARA *JR C'SfW C*1CA <71 AIHRA 5 'G 
aMIaa^Ir i£| fij^vD RaI WfR %5r sRR ATft tARt i §t AAA 
vSfAfASl ©M^R W?ffA A^A©} AIR ^f V5f^ AR WAAt WI GfARA AA 
3JR (CAAAA) AT T'SAt AA3 At AR 8o Ra A£© AIR I AA fAAR 

arata ar Tift ca©ir at AAA t^f caTa Iwi Rl<3 TE© AtR l 
i£) Rar WsflAT t^ 5 ^nft ^sitiTR \©l*pf]w 1%C ! ^rc^rl “ 

“<rR #^T C^R <=1'S® r Ii&TH<» R9 ^l«R1 '^•qc^'ll Wf'G 

\5fb^s *R, '®TRR lifers Tt^RlfeG ^?1 ^ | i£|1>|(.<? «rff '5TCT5 

^R1 ^Rl TlTTCf I i#l «R ^RT ■gjl«1R I <71 %f T*R 

yv\4H TR <71 FR Wt? ^Tl’fllR tf®fT 'S 

I <71 ^pnqTR fRl ^ R, ^f«R1 liTR^HR oRNR ^ 
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'RlR-'^R'RnH R'fiah 

Rt RT05 ^SffRR R1R I CR •J^RR 'Q fRS§ 4R° S RT'BTRtf® R^H 

Rt I RtRIRR #R7H 4? RURCR RRHCRR £ff^ «W RtfR^tRtR 
RW05 ^CR | W3 RRTR ^RTR RCR R1R05 ^CR CR, 4? CRH ltWl?« 

Ht*fIiT%R fRR i ^PftM «IW RRT ^PW ^?RCR RRCR Rt 
4R°v. RCR RM05 ^CR CR, HlRTCRRW Wtltp fRR^ SHMfwf? RH05 ^CR I 





ft 


X'i Mtf,* 



^ o 3Atr CR RR ^1 c.=ni < PC < P ^MIR 1 CR'SRT $/RC^ 'sIRl CRR PoR RllRR 

Rt^ 1W fROSTCRRCR fWs RTCR I ^TtRR R"05 RT 

RCRCV ^®t CRTRR RHt ^ICHR ^fna RR, RfR 
Rf®T? HtUT^ ^R° RRRRCRR £ff® 'HtH fR’tftR RtCT I 


?R® S ifl? '3|i?ll« ^ISI <fl<t»<SH 'oTRWSff^ Rf^Rt %R RH>gTR 
RRS 'ofCRRR R^CRoCR *HJ fRRtR RRIOs RtRCR I ^ ThRI? (iRoRC'RCS.) 
TTwrfRR RtO® R%flR ^RfRRtT^R RR R^TR RRR ^CR R'StCRR f*T®^ 
fRCR CRTR RvbRwH ^jft RT RR I ?RRH R^tCRR R^s f'HpOp ^RR 
RCR^ 'SR 5 ^ OH fRf^ R1RCR T%*tR RCR ^SRTfRRRRR RJtRTCR I 

R^VtRR RHCR RtftR RRRTR RRT ^R RtCR HTTHCHIIrRI 
(amenorrhoea) RCR I R?!? R'sRtROtR RRRRR ibR 5 I RTCRR Rt'gRTR 


RRTRRCR RT ^R, RRR ^RR RT «rfRRfw RR o|RRl 4WHIM gTR RRi 
R<3R1R RR^mfl RRR ^atCRR CRRtR 3H RRi RCR Rl'SRT WR TrrTr® RTR 
RR >3RR RtftCRR R^s ^<RsfcRtRR> RR | CRRR RR\ft WTR RH>gH ^R 5 
R'SRtR ■RCR HRRT RTCRt Tl^ffR^oRR gtR RRi 'RR^R CRRR R^H RRCRR 
RR ^WRt ^RffRCRlR Rfe CRRR RRT RHIR RR'S R^RRH ~S£5 R|CR | 

RO»R RRR ^RR^tR R^ Rt RJR'G ?R?gfR ^Oo RtCR (Rt placenta Rt 
^R’ Rl^s ^RtR RRR ^Os.'RtCR) "®CR ^t RR> | ^ iJRCRR ^fCRR 

'SHI CRTCRRf <3C^ R'S R!^ RCR RH 'RRT® RTCR I vsf^ ^RsR^f ^RT^CR RR 
RR Rf 1 ® RR3 'RCRRR RH^R 'sMI^Sft'SI §tR R^RIRR Rf? 'R RHH 3 - 


•HH. RHTR RHCR RT ^•'®TR RRR^of.TI% RWftRR fHaOp RTfRTCR 
C^H RRRR RT I RTTR R® RRR: Rf^RTCR R^H -STRR. RR3 ^RCR^t.' 
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4SC'© ’©t ^e’t'Q *|'3l(R3 fR©T^ £f*J $l|4t<l *Tt I f'©*'t 

<#3 '5R; < TO 4<JtR ■snw RSfRI I^R© ^W'Q R© «fT^ ^©R 
'SRTRT ®m «RTf *R5 RW I 4^51 %s? Rt RR3 SOT 

ftfP r*3H:r?[ ^*R'8 t^fhi TtfP wi ^f© *tmi rtcr* 

superfecundation Rt superfactation <=11 3j5! '©I XP 4if§ 

«rrc4 i ^?n* Prr rr 4rr rrrr ri i 

fapt<fa fknK'l) RR R 4TCR RtR f^ra C^FRi’l R^RR© WHIR'S 

^cr ri i 

Rift RoRTRR RMC^ pRt, sm ■'513^13 (Pt Rift ^T®I <4 pRR WtR 

>iT2>'<j»'oi t< «« rtcr rt, ©ft Rwp r©t crirr rrf© '©i®rr^2ft«r 

*S|51 C<P PlWR 4MCSR l *iPTR PlCiJ WT'SRft *lfMH ^RtT'Q CR*f RIM^ll I 
RR R5 CRftfHCRR ■$£*! volte's CRRR <P<Jt>© RtRIR RT I '©I®l'©lfv5 
fRRT«tf ®RI C4tH 'srf^TT ©TR R^RIRR CRIRR RRTC© RTtR ^5lt >5 

Prer Irerriwi snt < krosh ^4° fsjsrn <mir r® ©hr. her chihri 

4ME5R I lira SfRTH Swu 3ER1 RSTffsf4 'Q H|P<l|fR<> RRHfl W 
^1 I 


WfFJciJ S 


1. Clayton , S. G., Lewis, T.L.T, and Pinker, G.m Obstetrics, 13th 
edn., Arnold p. 45, 1980. 

2. Muazzam M. G., Quran-e-Bigyan, Adhunik Prakashani, Dhaka, 
1981. ' 
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* s r f^st sts r rstr rrsssr 5 s crsr srfr 5 , 

^SR TOft F) Wr WS R^STRRSR 5 5*f 5$ W S5R 5^ 
CRSR ^SICS I 


^ sis c^rsnat fsRrRs r^trrsr 5 ^ri cssr csrcrtrr 5** 

CRR SRTSR t®5f SSR SIRS W ^iffS 'Sira CSRR RR SR Rt, 55 TS*tJ 


SfR fRSS S^o ^RT SIS S*R 'of «I1WR SRI SS I 

urea s 5 s ■rr srts to#i t rs>r ^Risrfl ^s csrts 

HS'Sr l 'aRR ^SRJ SIRS ^SR 5*1 Ms S^SR 2fRRf%?I • SfsS^R SC& | 
RT5*J 3f^f ^J-sftft #RS CSRR wra CS*t f%5 ^R 
^SRTS STRlt SC 5 ^ xra 5*1 I SS R^RtR 'SIMM R3tS SfsSTRS 
STRST >1'aJHC<> 5RR 5*1 SI'GSTRt 5 SRSTR'5RS 5 StR <pSR>I CW 
f^5 fRR «JS SW ^^fRS 5 RSTC'St' 3 SR SRT SR* I RS>R S1RJS '$ e 'HR 
SIRS 5RR 5CS 'SR* 5 SCSR St R’Ufe fsfsCRT f*'Sa|3W e t 

^SISR S*R SRJ 5*1 StR SRtSR WRj ^lR*S faowR l R31R sfRRS SS 
StRS tSR 5*1 ftoR SS i£TCR5 lactation SCR I RStR RC» SltSPt TO^R 5*1 
IMs SR STR 5 SlSS tiles*51 (Placenta)-S 




<US° fSu^u11| 5|f|rs R5f*TsTC 5 TS ^SS RSTRfs Si'oH RSIS <KS l S'SH 
■21RRS RCS RR ^ £f'o|* 5S SR SR <3S?. CSfTRTM^R RlS*P'o <SR 5* 1 
Ms SR I ^SR tllcs*5l (^tSlRS 5JR) CSR 5 ^S* 5 SR CSS SR 

SIGHTS St '^itS’C'Stl SStS tfCS RS I 'SR 5^ ^S 5 SCR 5CSS fifSTS f*tS5S 
RTSS Sf SRS CSf5lR $R5%5 WR STSTCS Wlfs STR 5 I 
S%StCSRtStR fflRS ST^S RRJCS f*t*5S tSR CRISIS STSt C3WJl*>fiJR, 

GSffS SSCSTR <4S° ACTH (adrenocoricotrophic hormone! Mfs 
SS >HS° RtS SSRRR 55 (gonadotrophins) Mts SSt SR STS I sfs 

^RS CST5T SR SIR 5 S> 1 SW StS S«RS SSS SSJ 5 S 

SfSTS^tfs STS^S SIR |> 


^RS CSf&T CSR 5 5 S ^RS 5CSS Rt^ts SRStRR myoepithelial 
CSRSMS 5?S3RS TO CSS SS SR SRI sfRRr%l ^fsttUlfSH 4S sf»R 


v 


* 


www.waytojannah.com 





















































f^SSR 

?rt wi « fti tffi rft mwa 

c^ «NtR'® i ^5jf$tBif»H'Q ?i^r fiprc^ra * *ra wwrgw 

4RK '$$ WV ^J’fR ^ I 4$ 

f*P?a Wf CT ^<tft 3$ \ST f*ft5<j ^ ^13 -j^ I vs^ i£)t ^*¥R 

snrnp («'»«* ^ <q sf?rrp (^ is??, wrgw 5 

^atf^s ^WM f^W Celt's T^frjj | 

5T^ *1*1 C<1* *13 2JSR ^twfpR ^ c«ft3> i£R> 33R wfat*Tf 
*PiR colostrum C33 33, ^ 's^a f*f«^s ^33 IpSTC'S flit's 

tw f*r® 'a 3it?ra 3t*rc <7^33 wi *tra t&tfc <5??, ^ entf^s 3c® 

3 s t3, ^3 f*t«a ^3 T-rqre f*tt*i 1^ <M;eii|'i'5i 1435 *ire®n, 

VlClCS ijt33 ■ST® *11% 3Tt® £fl3 *o% <#3 (protein) «ITt<F 

^rrsr ^g*rt3i*rj ^ft 3 ^ c3i*t s(f^m»r^T^ cstTf^f^R 

«r ( 

(imriunoglobulin = Ig) '^IC® i|1t?ld 3t^3 i3p5<jRs (antibodies) 
©t^t 3^53R 3lt3> I lilt's *jt33 CbcW C3*?t : *tf% 9 R1«f, 'Sf^ t>f<f'Stl's)*i a 
*13RT Sri'S)?! *R1< 5frt^ I 'sit 4$ 4Wl|R H3 Sri's f*t«3 SRJ 'SfvsJ'S 
'S’Wft1"R^Rd 3 It. 'll 3 33*135 Slt> e 1*i f^T 313 St*iJ 31*1) f3«1 

wnftorsi lW*ic*a ar^r *rst3 «a^ ^svm, % 43 ?. 'srjrj wn 3^ 

f’l'Sl TOW 2Jc?ilsr^l?i t*W 'Q ^‘ p TC c r > *T 3I40ZM 'olds '»i%l l ii)3 

I 

mm ^ ^)<h 9 iR^^'Q i 

^)<JC*1 *fPiJ ^Rc<HH C^t ^IR'Sr <5C«1 *JC*i 3,0© I I ^ 

5 ic<R c fRj snnf^ (7i, ' s ttcm ^c<p^i ^ 

*tT*?J f*f^5^ OlWdNt, f^Tc*1^ C^lc5^ 

^5pf ^ (?if^lUR>r5 'SrT^tn cat^t C^ ^t ^IRHI I 

#?f«t ^f<2Ft^ ^ <PW<pf5 Sff^RTt I (7TSR § 

‘STfRl^ Ig A lysozymes "571 CTC5 PW ^^l<Tt 

^icaj<5 ^ttW (TTFt OT?f; lactoferrum ^Pl's? C«lt^ 

w& >ii ^f i wi cm^Nr^ fnc^c^ 

'SRI c*lil^^ c tt *IRI *n >fK?RI ^ ^•Wlf lactobacillus 

bifidus C 9 !^ >1t^Rj 4W I ^HjW] 

^t^t c^fn '^'6 ‘ii^ ijq ^tr <7i 

(alkaline) ^1R c<^l ^Sf ^TtTf | IgA 

hypersensitivity T/ftR ^(5 O'© OT?f *t?RJ ^[C 5 ^ CSflt^T 

'$5fo '5'6?TT'Q ^ | 
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ii8 


onR-'^jR'RTR R^r 


oH^rs fwR 4RR « ijjRR ^^iQ'sR R>R1 C$tTR iRR RRR I 
'5t«R RR *RTf%3 *rf%5 ^jRWR f*F3R RtRR RR 9 ftR R^RK^s 


RfOR ^<R mm ^TOtR* ^RRtRF RRt^ I ^Rf’tR 

CT f*f®W RRt'SR ^fl RRRRT3. R^R ^sft RR RR° ^tt Rt 'S f*f® ^»RR 
Trcvrj 4Ritt val RR Ra^ R«tR5^jlt RRR Rt RR^RRR WRJ Wfl'R RRR't'S 
Rflt | TOITRtR <T>f^TC?l RtRR R «RRt RR» RR 'RtR 'SfRI Rt R3TRR 
gl R l 'S fR t RRRR® ^R RR RRttR Rt RR° Rt'S TOtTRIRR <J#» ^llR 
oTCRRR RtR 5 I Wf WTO R^5 RRRRt RRTt R, Rt ^tR ft^R 
RtRTR RTO RtR l 4RfR«TR Rt ^ f*tR2R R w> f¥ fRRR> RR <^IR° Rl £|RR 
RtRQRtt'o R^tR CRR ^TIRtR! RtRR^ RtR Rt ^R° RTRR ^tfRRtR 
f*t®RS t^tR^tR fRW^t RR 4R?. f%®R sttRfTOF #RR RtRR 

■2fRRf% RRtRT-R^IRf% CRT's RtRtRT R>R I 

% 

f*t^3R RtRfSpP ^StRI^ TOUR1TRR tRR’lfR'sl RRR | RCRllR^ 

v3 iitRfRR CRtR fRRRSSRR RTR RRRR R, 'RTRTRRJ RRfR<t> RItfR 4R° V 
f^ 'SCRRtRR RR RRRR RCRt f^RRTRR fRRTR'S'tR ^ wtRRtRlR ^F»tR I 
f 5 ^ RtRR CRRTR 'S RiR tRRTRR RTR R?R 4R?. RtRR lc ttTRR RtRR 


~R*f CRTR W^»R ^CR I 


RR*R tJR f*f®R A*tR R’R'stR CRf*t RfR-'5iT'©t?I R^ RtTR 5 I '»f^ RRR 
^R RRt Rt«Rt R>TR CRGRt RtT's RR SfRlSt^lR ^RtRtTRR RfRRM 
Rf^Rs RfTR RTR ^RfTR I ^^T®t ^R f^tRt Rt RJtT%tRt3}5f RRCR fotllRR 
fR R’^'fefR Rt RR RtR I RtRR R[R f*tR5R SfRt'StTRR WRJ RRR Rtt^o 
‘RtR RtiRt ^tt, f%ttf?R <£ft°s 2ff%RtR^=TR WflRR I tqvsRj^o RtRR 
^RR ^stR f^R ^StRI mri I i£j |RRR RlRt SfRtR RRR, R, TOR CR^RR 

RRRR TOtJ^'stR Rt^tfRR RWtQ R5Rt^ t^SR |^ 

R#R^tR 'R</1<P'SRt >i|RttRt 'ilfR'S SfRtRR RTR fR’f® ^R fRC*lR 

R5R f^RfSf^R 'Q ^<3%^ l' 5 CRf&t RWtRJ^ ^t’G%R fR^HR WCR^ 

RtR 5 , 'RtR t^Rftf^R tR^fRR -5|R Rft3f R(.R|tt, RfRR^R "?R 

>3Rs 4RRR C*tR RW RfRRtR fRf^t RtR I 8 ^RJ’ttR R>1M >ilRRR 

fR’lRtiRR RfRRlR t{R ' 1 ^t3^5tR ’flu 4R^ C*tR RW R^-'^R t 5 JR^TR'Q fRR 
CRR OT^o RfR |<? 
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® (abortion) RCR 8 CR1R <t R«TR (*&? ^ 

Rf- ^ gR ©*F £}5fR ^ 'j Vt>% RRR RR (ovulution) ^TR 

^<t-\ro% CTO I fRgi Tf®!^ R3H SfRRR *R IftR <3 
^GRt RR RRRR tR#sf%l ICR RR ^lc-y<tl ^RJ RR R3TR Rt 

\stcrr Rfi>gH 'b-v r$r rr «r rr 4??, fcR rtcrr rcrj < 50 % RfVrra 
R$nftf% gn rjr rhr i fRg ^rptrr# ricrccw crrtr ^rrs cRfRiR 

3R I sSRPTR 'Q ^pRR 4Rfi> 'SHjfiR fRRf® I 4R R1RR *ffra CR, 
prolactin >4R\ gonadotrophins ^ RC^ f^o^s R1R RR^ Rt '=l^<ft 
prolactin Cl H I t^ i aa l feR fRSRRCR RtRt <RR I '*RR« RfRRt RRt ^R CR, 
^IPlR^tft RfRRlRR RjVCRHR (ovary) StfoWlR^RR* I 'OHJlIW '3®lfRR 

^g-fCSR ftsft ^tsflfiTtO RR RCRt 4 RRR ‘SrRtRR ^rrr 
gRHJ R^C? I CWll5<>«It ^RPfR R>RCR Rf'ggTR cRfslt® 'QR 5 RR ib 

<g - j) 3 if pi^ sf\5*ftR«t f<«lR® R>CR I RRRR '®tC'iC<t a, si CRRTR 'anjlMR 
^ ^ *r# ^rcvo rhr i *p r°Rr r%tr (ho-oo%) 

c^35 Rn§gR 0-4> RTCRR RCRlt «R® RC® *tnR I ^IPtRR# Rf^RR 
Rt ^ajlR RCR^ £(RR fRR 5 gR 'JP orf^ri^s " 5 R 4 R?. RtR <350% CTO 
gf^pT ttfv^vs f ®3 ^ef ^R R I «9RR ®RTtfR RC^'S 4 R>Rt R®J CR, 
3MJHR RRTCR R^R RRR 'Wst^tR RtR I 4RR RR$tR ftf® CR 
1*PSR5 <p^<j ^ R1R Rt RRTCR 'V’jgR <3 ReRR^ *ftg RCR RtW I RfR 
R^fRCgR *Rif% WRRRR Rt RRt RR ®R ^RPtR^lft Rlt?Rl < t-io% 

(TO RRT ^RJ RR ^R *Tt ®liPR 8<t%, '!>- c l RKRR RWJ ^TRR R® 
<*C<\ 3llC^ ! 

g®R)^ RRS ^5!RR RI'QTTRR ^«lltR« PitR*! ^RtS?t 

C^3l ^|®lf<R» RfRRR < 1^<P?RR RRRT ^*Wl I ^®W5t RtlRR TP?J 

•gggsRHTRR ^SRJ'Q RRRT^ f^R R§? RRR CRlR RR I CRIRC® RW 1 ® 
^rf^s TfSfRj RTRR ^RJRTlR f^CR ^IRC^ RT R1 <3 fo® ^®RR WRI 

<M]| c RRf I 

tRRR -^ RfRR RRRSt R 5 I^S RfRRHRR RtCRRl ^®tWR R^RUR 'StRJ 
RJR^t I ^TRICRR RRRft (RtVCR'S ^[R-RT RllRRH 

W ^ RR RfRIRClR I RfR f^Rt-Rl^l ^®CR Rtf®f RR ^RRR •flC® 
RRf% CRR I 4 RT <T5( ] iC® f*pSR (RR RT?TR® ^4*11 (CRR <R^ I RtRR 

CR RtHR WR ^R-RUR? ^KRR ^ *fR RRCR Rt RRfRR fRCR ^SRt 

^rtPRf i 
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R«8H 


^TFf ^f3R ^fj C^TH ^ vsfca C^H 'OTR; ^ ^T l VDj^tv^l 0-8 ^TR 

wf ^ f*to^ f^i, ^psf% ^rj'G ^ ^nr?R tj*j 

^r§ ^ i ^ ^ *ftft Wtei v ^i^ ^ ^t 
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c&\ csmutt Ufa 




0R ^w*i I *f$J*i *ngl^ ^TR C^H 
*Tft I 'G ^M*}) i 


trrr ^ra^ct 


c^fb^j^ ^rr^fs ^tr <3 sfff^ 

Rv^lf&'S ^Jf 


f^jv»i<i ^<pf5 ^g , *rR?R £jc<5*t 

^1H<1 f*f^R ^f§ < SR 3 ^?J I <£$ ^3^<p!'G 'G R?c*f<i fsjcR (fertilization) 

^ir5 ^r«jc^<j ^ >q <ufot^<i Mrar i ^rft<j sm 'snw 

^vfsrfjpS ‘■^ '^ll'CR'SH^ ,p f1%^5^ VftjJ j GjSftSf gfi> C^lc^ 

*itr <?Rm Ro'G’ ^j\s, ^fl, wn, <3 *tfR ^ 

v£|*fiJ ^0 *TFR f*t^R ^*1 <R?I I* 

aJ|(,*J<J vSRf^Fs C*T 

^?J TfR ’sn^uw «s<\st]\sc<^<i £f^f% ^R® ^1*1 ' 5 T^ 

<^R*1'aM f^RlRl'a ^?J C*J, £ff^fi> ’SJRt*R '©M^, "^tlPsI 'G 

^ I fifR-^PTBR fwl 4 Rm<> ffowft ^1 ^ 

<^^<j>icq^ st^tr g c*f*t <pc^ ^ i ■hicir f\bw f^sr? 


3 TTITT '^jR'G nsR 



*tt2F^T> 2ft<C*R ^ ^IC 5 ^ 

RlRj^ GJ<^|p|\© ^ ^CH<> *fiR l ^l«jC*R sjfvbrD C^IC^J 8^f5 



RC?TC5“^ CSfl^T *f®R’ ^Rs ^ CStTWT ft^R^ 

f^R, C^rfS ^5 C'Srlvbl |^ <i]^5R Pl$ f^RR<I> f5R xy 

^rfR f^R xx i cw ^ft> '^©fl ^?j voH 'src s R5 x 

^)R Rlf% y f§R I ^5JT?f HlH<1 ^R ^Rsf5 x f^R^STTMT I ^sRl® 

<s JpPW? ^^c’5<l x <<fto ^5 ^5TC# y (^rai>d ^ § 8<?-8^) I 
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riw R'&h 

y HrvSTJM e3HpT& RsTl ^tRRH ^CR Rt ^RT (R f*fa 
^CR RR iHP R£R <JRR (xy) I RtR RfR x f^R'STimt ^R 

^SCR f*tR ^CR (H7H (xx) I <3$ x RRRt y f®R'3RM «3F HTCRR 

^’(TCR ^tl^RR CRH ^3=! Hit 4R°s H3H <pRJ Ht CHCR ^CR CH&1 
JjQ<p\s1 RP^t fHRRR R^CRR I 

RPR 2f < J>l'i?i RRSR atRRR fHH-fRHRR CRHR RTHHt «Wi1 4Rc<p 
' 5 R^R RM HfCR ikioSi RlM R'2a|?l OStHHCHR (Johannsen) f§R 
(gene) HHRRR RCRH | £fCRTR TIRtfRR CaRTHHiH RR fnfHt R!HH> 
I^R’ RRR RCR, RR <RT^R HR cej-HOSrlvt C$f1RR C$ttRR RTCR Rlt 
«rfRf& ‘%HR RR1 t> Htft qJTCRi RR?. RR RRfE> f’TRt RR? RRf(> HtR) 

c*Icr i rrh ^rr fen wra ^r rrh richr rrr hhhrtcr 

Rft>Rp|\S I RRt RR>f& fsR RStf feHR \g5RR R%Rt^) ^ 4R? 

'SfRR 'JRR fe(?R ShR RRR fRSR RHR I HfR3 RRf5 ftR RR RC# )%R 
HTR RRT CRCR RR RtfR Rt# HT CRtR-RtR CHS RRt HTtHR SftRJtRR 
^RR f®R HR HR^T RR HI I 4RH RH1-HTtHR %CHR CHRR R?*f H3H 
HttR RT RUTTER t^H fR#RR ^H (Hi RH-HHtHHfHRHtRR 1#5 
WRf#) I <S$T'S RR#R Rf CHECH'S HHlHH HR (R CRH f># RR 
• fHRT-HTRR R <£R <jRHtHR <R CRH feR ^3Rlf#tft RPo RICH I 
RRR ‘fl'G RM^# fHHH | f*f5 CRH f#R RflRR 'Q CRH fptR -STTCHR 
HffR CHtR RTtR, CR^ >3? HIRffH# RRR CR^ <3R CRHf&’ Rt'S CHtR 
RICH i 

^<3 3«3Hlf#H ?WSR R^'S £ff% RPR f*P3<J 

fRSH M*I^J RR RTfRZR^ ^f§R'o| R^R fpRllRS ^ | Rf^ fifCRRR 

RR Rt^fR, RR?R, ?l 'SRJHJ fRRIR RtRPft (R CRH 
^RH HRfpR fHR ^RR 9 ) R?I R l tRRTRR (R RR's 3 ^fCRt 

RT^PR ^t 9 ! 9 fW CRtCRR RR)^^ 9 ! I RT? »3CR RHpRfI 9 (Rr?I 

RfRR RRR ^SRJ RR^R Rd sftlR | RRR ^ f%RR -Jit^ *rt?fRf sftR) 
RC^'3 (R CRH R<# (race) C«1ICR3 RCRI RR'STHl R==t CP^ RR I '3?R 9 t 
fttR^RR MHRR RCSJT'Q (R <rc?TC^ RtCR 'SRH Rtfftp 2jfR fRSfPT 
Rsfl 2R1st fRHRH I 
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R'aah 

R^R C4R SOT 5rt«t f?t%5 £f<FR TOJR5 CRS R«i1 

m- cro tojir® ^#rc:«<i c*n*t, ^5 rpj*! S.'ojift i 

C?R C4R cm *(T?«f W I RRt? C4R C4R CFtR #R Wt 
3PR4 i f^g i|RR«I ftngt'R RtR 'Jjf^'S ifRRR C4R C4Rfi> 
sflf’Rs ^NalWlR* scanning -4? R*1JR WO® RR l 

'aW ^ -H4C1 RR)fj'a|'3 ^nW*! <P'®<l i f^4ff?T'5 I 

tiHoR 'mriRTt c«iw c*r ct, *tfr fSR *to» 

$k*R'» f%f%^ <jj<1 f%R 7?<OTSfR? WTOT? ?TC*0 <R C4R ?F*t *ff5 RR 
«TR4 I RRR ^ ^RIT^® 'S (kfMTO ’TSRRR^ £RR TO CT, 
^RR ■sRRaT^t *3 f^Sa i ^SRl;. *P[R RRT3| \5R RSRT- <3 

£(®I <C.«i ->jf5 40H *lfH'0 '51 RTTOT ^[40® R'8 30® Rf? I 

\5v(T^ij % 

1. Moore. Keith. L., The Developing Human, 3rd edition, W, B. 
Saunders Co., pp. 1-91, 1982. 

2. Welch, C.A. et al.. Biological Science, Molecules to Man, Blue 
Version, Revised edition, Noughton Mifflin Co., Boston, p. 425, 
1968. 
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0 8^ ^>R( Rk*ih ^<1 "lift 0 ! <pch RT'G ^TRlH fW'lt^P'O 

^iRj 0 ! h>ch T fT'Q Hit'©* RW l fwRpf f^rf^T 

C 9 ^ Ott ^ <*W firRPT (R? ^ 'Srfarcj %Rr C^faF 
^>Ri ^ C^f^TTH T^1 <i<p RR <£<1 l 

fan-*tf3Ri ^Rr^h s ^srmt £iR>Ri £F©r^ <r, ttsrjt c^tttj 

H I ns Rc*iH £ftR*t <KH ^s «2)'©IC V '2> R*S HlO©H 'STCHJ £fre*t <KH I ^ 

(:>) ’jRrfk Rsr? ^strw ^ngt^g RrcRt*t 


(*) *}Ri% firm c^Fn^i? ^f% 4 <r t>iRRc<><! ^npw 

(atmosphere) ^1 'SflfTt^Fl ^ I 

4; }f$[§fa fttf^ 5 'a||HN©C«1H 7 KF\ f*Rl HI fin *|R<lvs*t RtRfvo I 4 
f^TS * 8 *vb8 ^[fm^<T ^TCT R^lR^> 'SIlMlMI ^RTI I *(R% 
'ail^fo ^ROtcRI ^RJ RhI Hlfin ^IRh'sH ^tCH ffel Hi O'© R^5l 

?m ^rTc^t high* ^rrai c^fi^Rt hRi i 

C*IT^Rr ^TOTI YfiC'SH ^M<M >Q CH*N«’t ^lc«TT 

R»%^«Rr 'SRi bwRiw ft#f ^rr en©fF© (^s 

^llc^<p) fill^lC c 1'Q ^C?I I 4? ^5f Hlp^ 

^ ^5 ^5 Rw ^ i ^ Prt«M >v° 

*?kt> t>C®1 ^Tt'GTlH ^ C*tT*jRr 3||CH> I 

*\t C^tT^ft Rrf%^ ^RR fiffcg ^RI'4IW5l ^mRS | C5RP 

H ^CHH R%*J TOffi Rfojj (RcHJH ^ I ^CH RptH^HH 

^RF r t-*rn?i?r sjr rrr^ i ^jRrfR *fR*R 

R*p <R*tt? $*i? ^rts «w f^t^?r ^v° ^ 

"HNIh C$^R^ ^‘‘iQnf^o ^TRR 5 I C’tt^R >t^<J^M f^P 
^5*0 fifRl ^R 5 's?lR <*JU.<P l R^H CH^TR \5 v qh 'Q »ift»c c t 
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^flg-fg^lW ffsiR 





m wi egtijfgg ggggng egg gR gg i egg* 4 «ii 4 fg 
Iww 3jg fg^reg %5 gfW R I ^RI C 5 ^ 5 ffo p ff^R c f 

ib-° %§tg <#3 gieg gi i gig wi 
e«iegs ^jpfrgg *rtfc ?mm cgi*jfg vitw i> 

^slt'Q -$m f^Tf CT, < jfst% Cg C^FR ~%K^ C*t1>^ W <1^ 

ggtg Sg 5 ®g gt 4?°s >SRT gift bigfW 'jRlftg <ri«,^#^ 

'WM^ i ’[Rift ^©ig g^gfggs «n#wi fff®a w^ gfgesrf’^ 
1ff%g w g^ ^g?, w^© gt© 'Q fgegg £ggj fgf%3 ^g i 

c*t gts ^ c*f cge^i^g fggt gtfaig ggg gsR ^g> ggR 
^cg siteg* i ^sg cgRttg ^ c*i ^ g < era fK fgg ^gs. wra c^r5 
gt© wrgtg gfag egmg; wt iwrag wra cs$ fgg ^g° ggewg 

gts <ti© i ^g g>t=i ifrgg viRiggg c’Ti^Rrg gggggg gR cg^t gg i 

^tfgv* >g -^ 5 ^ vsii^H<f|*i ’ifgwg gigt-^t Rigt'©i?i*tg gf$<F 

gjtgjtg ^srj n^tfg©’ « *^5’ ^ gfi) *ttRg fct'Satfggs wri aicgrefg i 
#fg© <1=1 t© ^gg #gtg> <jgttg gt gut. «&&tg ^‘j-’iggrj fgtg £©fg -gi 
^gg #<c<Mg g*cg grg gegj ^ sfH gt?R gege^ ^ grg g^ eg 

grg#g £®rg < jr < W'Q (metabolic activities) gfgbt'Rt *©<ic© gg*g i 

13© g^re© ^gg g^ ^gitg gi Rt®fg ^fjg ggf§ gtg gtgt ^tgtgg 

«Tg 5c fg'5j5. i jfl »flgs, g Mc t ^©nfg Rg^sgR i isgsgtsi g^R ©iigi^ 

^g^fit Rt^rg R*jg gegj PiR^ gg^g «ng gpg> egg i '©eg ^ fgggft> 
^gg^ ^ngrcgg wR-^ftgtg gfteg i g^grg grtMggrg ^sr « ^«tg g^ 
fo'oleg 'oiM'»g ^eg eg fgggfS ^tg greg i ^ g^g 'gtg^g fgg^g 
fiffsRn gtg fgggg Igeg gf*fe s 

’{Rrftg >5^ ^ gggs ‘gitegtftpgTg’ (biosphere) g®n ^g 

gegj gege^ g^js, ^g 5 ^ fgfgt gf^gi 5 ! gftg^st gg g^icr'i'segig 
%gfg^rg ^gt, gigg«egg gffgg «rg i ^©regg arcgmftg 

g ggr? cgtfgg 5 ^ 9 fTgR®e=Tt ^rDsfg gig^ig ^igg <f>eg gi g^ng 
ggR g>|ggg cg^cgte^ fgf%^ gfgg^g <?cg >£ig^ ^tegg 

wiwift ®nftg 'SfgT.giegj gfgg^s gg i gi^’fMf'Q ^Igg e*ig ^eg g^g 
^g ^t<ng ^?wg gfggv© gg <iie<p ^®fg g^g grjgR®! 

gg;f^ ggr gg i «fiP 5 r ggkgs ^gtg ^mri gt gn«g egeg 
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irf'STrra totcst, 3 # 'Q f* ^TOn w-sp^tct to> «ro i ^ ®rj 
to c^t torh ^n totoi 'Q 3 #ciwi tot, to^t 

C«MC ^ WT, TOT , arf^ 5 »R TOfe I '°<M V »W fTOH'olW 

tofij fro tot Rn^r #cnn w % TOn ^ i 


4 f^ (Carbon) 8 " 3 T^Sf < TT®T CTfa ’tfe® *pc'5|Phc$|Pt 5 I TO 
<j1>l|yf$[<js *tf^t\s offefea I n^Rt ^ TOITO "TO 

to fem ttrto v&rt-oisitrs ft# ^n *n •«Mt 3 i ’ft 


£fw*f 'TO I nT^TOTf aftflCWC^ ’^TRtT ^®R '0lC*r3 i *i5'1m 

#ron^t Rv.’jtfe ®n*t ■to i 

’ftR (H2o) s sn«#tTO o <r# to to, to wto 

■snflj ctof ■ s rrf% «to i rto f<t^ *# 'itroro 

^TO 'JIT TO C<TO3 ’TOR TOT 'SJMI'SJ *WI TO I CUlWsff TO #? *T® 

*ttft to to TO&it tor 91 ^ fro tor, 'SfTO tor 

■snsffCT TO TOi ®TO TOT faro TOTCT, TO CTO TOT#® TO 
«flcfR TO TOC# TO fen R#® 3R 



O 

o 


TOTO1 R# CTO 



(Nitrogen) 

■s>fpf|<f ^tto sfTffro •n'^cialc , s?'( TOT R>cn to° Rforj 'Sl<il‘3p RTOT®R 

^rmsf ft# ®C?T I ‘fl^C'll^ CRTR 2fl%5tTO»R ®t*i) 



^jf %-TO TOf TOT I ^TOT’tTTO f^ < lfk® ®Tt^l'$ e 1 
*#srtc c f RfecfilCTO Rfi>® TOT#® TO TO<f felC<1 fR*f® TO 

TOTfeT (ammonia), <#l® (uric acid) 

fnrea)-^ I 


RJ I Rp T TO (Calcium) 8 al*^ri<p ®TO® f*tTOlfe RCRT < J > JI <r 

<^tf#s to«C TO c®^ ’#TO e t «ro rt gft^® to$rj 3# 



<Ttf# TO TOT To TO® I ®fr®CTO ^RFT#t R# CTO 
sft^ Rssst^TO I ®JtRfRRtR 3t% # 'Q ’rt^RT TO 

^sTUrsT CTO^t (TtTO Mto TO^® ^ i ^ TO 

inn ^®‘*r ■'stwn ^ns <3 nf^ronn ^ifDc'o ®t i n ^ 

fnfe >sHi« f c nn \6 «icto vSRt ^n to to trot *nn i 


tPTTRiPf (Phosphorus) 8 <n5t ^' s r< feTTR 

t to i #ro cron ^ptoto ^3 i rfep J9 R ’pto^ cnltTO 
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vSiFf- 







(nuclic acids) TO*t *K*jftT5 

•^51 tot 41 JT toi? ^tisM toto>( frorc? ejlvotn CTtfito 

^ TO I atfelW ^CSMltfe (hydrolysis) TO TO I 
TOTOT? (Sulpher) 3 »af5t #? OTt'C?? fit TO felt? TOTtOT 

i#TT 5 , fagfiH 4 ??. (OTf-TOStlTO TO?R TO I 

^’QT^rr ’jfaft? ?%?? TO?CT sfp ’ffTOW 9 tTO TO? #twlff 5 ? fe 5 

3TO5 5?% TOW'D 1 TO ?}fte ^g 1 ^TOfl? ?fe> M? Is?? TOOTT? 
OTtf’W ?^, «IT^t « ^ TOOT? #RTJ? <jfetiR TO TOT "^5 an^t 
« TO ’fg *RRI<IC® *rf?e|T 5 TO TO WI fg*fo 
>liq<p|'5'b ’tTR OTO^i? gOT ftrf*f\o 1 

(Magnesium) 8 4T>1 g^Br ^TOlfet? ‘CsMWllW 
ST^? '5f° x rfRC*R ?T ' s nf5 C?OT TO? TO^ITot ^lOTI^l £ft%l 

^)?ottc? 'otot? toj toot? gOTOT sfCR*t <pd? i gr^TOn ^ an^t cro. 
otot TRTOPnng tot? ^§t? *r? grf&cvs fro tot i 

TS’llnlc.?? ^OTlfafl? (Trace elements) 8 W (fro), 

(TOT), Rfa?OTTO’ t^ITfg OTtfe TO< t? TORT TOT? #ROTTOT? 
f?OT? frora fen 'Q sfen? totj afOTro i 'Wott at?R at?R 
^TOTT OT'StM f?7TTOT TO? ^«lMll®i? gi?TOT ’Tfk? afOT“( "PC? 1 TOg? 

TOhR 'S fg*fag TOTRI film I'm31? ?T§? Wt ?T $f'«' ! 2 t^ ?f®fe TOc^ l 

<[?tt TO CT, ^TOTTO OTOT #fTO TO? #fOT OTOT TJ®’ 
TO? OTTO TOjf R'SaHRTO© I TO3 CTlfTO TOtsf 'ail's?? ?T afl^Tt ?T ^ 
'gf^tz^o f*ft? iBT? <7FTOT? ^?OTt *#OT ^g 1 TO afT^t? TO? ^TOT# 
«fl?g TOT CT^TO CTtfro TO^ TOT? g# TO" TO^I^TO %*t TO l 


8 

1. World Book of Encyclopaedia. Vol, 12, p. 342, 1966. 
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« % 80 f%f^r 

^ MR «TT'» R*RR 

rm ft wt 

RT ^tR Rsft < HR*'I 



^Tt) RC^M, C^ fif^! 'illPi 'ft R^'CR >3R 5 '5 m 

crrtcr ^srrfsf ^faRiRif ^ w R?sft ^tir 
? ('®ic4 'S'oc’si) rrt s ^RRt (<.cr) i ' 5 ri|ji^ 


piis wfRRtwt o=n)-R ^ rrtrt ^ wr Rt'S % ^rr 5 ® 
'gf mfwr (^t) ^pi R'asRRR 'gRi (<ym) rrrr (^nm» o g oir) i 

iij3 WRRR oJIsrrt '®t t '5Tt«Tt <X)<f>'£rH C^PCfJ^f^St CfilRR <PCR 'slt.R 5 WtRRRR (71, 
■fra CRTRT R 5 ^ <K<RfR 4R?. fftR 'SR’fi’ ^$3 ,WI RR5 R><1t<H 
^TT? RtR "33R fRlftRT I ^RR® 'S?l<T>lf3Rl (Rft) CRRR*f'®TR ft CRtRRtR 
oRTR 5 3RR CR3RR I RRRR l^fR C«tR%RR CR, flR CR3R R3TR Rfo 
RiR RR I Wt; fftR RIR ^RRR, “(3. ^ RRR ^Rs WRlR ft 

RRilf, 4 W5TR WfPf ft RRR <$3 R^tR RT» RRTR ?” ^RR R^ttR 5 R®Tt tR 
CR, 'slf R£R RRRR f5ft WtRTtR I 

d| ^>Rf r^sj CR 5 ■'JRRRR R?^ R'GM WtRRR CR3R RR3RR >TlRl(RRt 
CRt <3R° 'RMR 5 <|Ri '®RRR <^R'®1 Rt R>RRRft flCRR RtRTtR R^TR RT'® 
^RR I R'& al ^lCRR R3® Rife'S ft RR3R W1 <3R?. ®tR %R Rpf 
■sltRt'S#?! R^RJR 5 ?5^ffS RtTR 5 ®3R ®tR W R'S'tR ^SfRJ RTR R^R I ft 
xai l ijlC's STIR'S WtRRfRRt («Tt)-R R 55 ® RRR %I 'St RRT. ^RfR I ^®Rl° 

WtRRt Ri.C'Srt, CRtR ffr® RTfR CR, fffR ^Ri ^CR'S R^tR WRJRHR RR^R 

%RR I RjmR^ fRtRT^R, “ 1 3R 5 R RPJCRR RTRT RlfCRR'S CRtR ’f Rt 'Q 
CRtR RSKRR RTR^lT RWtR RTC^ l” fffR 'RlR'Q R3=TC^R, R>RtT IrP^S 
R^3R RRt RTR Rt CR , J^RR R^RJ CR3R3RR RWtfR^ (menopause)-R 
Rvs C^IR ^fR _ '?t RR IfRt I r!r <7sRR «TR^t CRCR 5 ^ Rt^R 5 'RCR 'sf 
'SPRf, RITR RI^R R^SJ (Tst CR, f'ofR 'G fR^fsRRR CRRR C*tR 

RRR ^ffR^ CRt ^Rv Rtf^J'G v\ RWfR RTR 5 ?® RtTR I '3R 5 1^ fift^CRR^ 
^O'O ^TR?f '8 '£T 5 Tt c f < tI v STTf. I 

IkRlRR^fR CRRTR R3WtfR^f% (Rl^gRtR RRi ^CR 'Rl'SRt) RtRtR 1 ^ 
8 (t-(t(t R^R RR3R ^RCR Rtl^ I ^ CRftR ^»tR CRR3 8tf-(?o R?R RRCR 
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p ^-f%R rp rr ^cferw RRi ^ra rir i* ^ rosiiP^ 

crrr Rift ?m ~-t ru» rpr rpi^© rkr ri i 

^rcrr fRRRR critf pn c*m cr, w® spiIrri (rii)-r rt^ 

7f3H t&SRIRR RSR f^R | 


f^jf ^jR'ailCR «TR RRr ftR C^TR RRITiR tg^jR CRt, ^o?l° RRR R7TR 
3figR SsRIlH'S R7PT f nl (t(t R^?'S ^S RTCR | RfR '©ft 3R RRR 
sfwiftRR <PRt CRRR vSWR RflRTR RR I 

'JR?'© stlRRfpl (RTf)-*3R fRRR> <i) f%RTT&T RfRSR RcrB'© ®£Rf^R I 
■®1R RRRR f®fR fR’RTR RPFSR (71 RRR ft TO1 %RR I ^ RWI^ 

or# RiR>R(f%% crrrrjr ?<r®arf^ RffaR w ^ rirri 

(R5JOF® '3RRH<3 ^(,'0 ‘ C TRT?I l RfR CRTR Rfptt IRRIWR RR R^ERR* R5>tR'3 
RgR RTRR Rt R“ER '©ER «TW RtRIRR'SIER RRiTt RRT ^ER RtER> I 
43JR R^ RT>Rt RERE$ CRRtER fRERR io/iff RP ‘ E T<I'Q R%n R'sR'©) 

| 4 RRCRR RfpttERRER’ RRTE®t W1 RE=# RRt RR I J 1'®4IS. 4 $ 
C^C 9 RR9'© ^l^rl (Rft)->3R '5rP3TT ERERig RcP R^ R®RR RR'Q R'asH 
RfR«t RSERR 1 r '©# R5TR Rtf 4RS. RfRRTERR CRlR^SrR C»ER%RR (71, f%fR 
r^T M ^nst RT?T RfhRR RtRJER ^ Rtf « ftR* RtERR* RRR 
RR Rt RtR CRRR RPR i?Rt Rt<3Rl RtR Rt I 
R#9 "l*f Rqd l E'p RtERRS'etTfi RPEP RERJ fRERR ^PERR*# RPR 
^E^RERtRl % 

r>) fisR^FRR RT®h$ Rf’jgtR Rt sjfp CRloR P° 1'sClftiR B12 

oQR '4|'o|c< RE 5 © RIP I CREREP RRTtUp sfTR 1t t'©R s Rt 8%-P ^RJ 
Rtf l 

(R) W.R#R 2JR1CP (pelvic adhesious) Wt RlR CRRtlR Rfef) ^ 

vfPH^TCR ®tf\bCR RtTJ RTR ' ! PC 5! t Si'^luV© (7FE 5 TtfPtR fi>\5(.R (TtC® 

RT<P I 

(R) 2fRR Rit«|RT ^R l « l f<R> ^RSCR? (spasm) WI ^5R (TFMfPIR 

ffr^R -JTj<f Rt '5tt<f*tR ! «TCR Pi CRW I '.' 

(R) wg^tij R| ^CR# (zygote=f^R ^3 ©3F#fi> RPl'® ^CR) R^'t 



WWMV 6 I 'Q ^FWS\ I 

*n ^<nit i 
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SiiJ. 'SlM-’JflTOf.'l R'SSH 

(■5) cRtfRR? 4?” ^srtp Ir^sR ?fR Rf^f?^ grt?, 

g??, *pg; RtXRR (CTtfR RtR? ’Wit) RTTO? WT 'SiTOpfS sfSR 

<MC'S ' 5 P^ 5 J | 

(■^) ®i4»<?kT>5i Pl'St’tR' Spermazyintinin ?t Spermatozoa- 
immobilization i^'PC^Rs ( £tfR>T?t ^t? 3 ) t'off ^CR I ^?i*t 

wt RtftiR? gw ’Tf's^n m, tote ctor ^pnft 4?.?. 
stTOiHR RTOR Rtf!? ROT Rt'Q?! ?t? Rt I 

(igf) ^f?T5? fiJvSgt? CTO 1%’GRltc?mt 'S 4l%RlRft'3f 5 R ^CR I 

(?t) wrpra ?j?Nt ?&ir, t^jtf? i 

g\s?K RTORR TO^'feft? Rf*f%5fR TOfTp tfun't I WRtR 

tortc 5 ®? TOtRtRRT? 4 rrt c? toor torts’ totoirt 

^ 1 ^ <n (TO)-TO? WR(? %tf*t ?R#? IFiRR RfR'S TO TORTtR? wjtf 

RtftRffRTt (physiology)? ^ttR TORS? RT TOR^ *(?t TORI R&R1 1 C? 
CTOR f??R ?t RTTOR^ ?r5 Rf ^St'S TORT3. ^t ?RERt TOC\s RTC? I 


TORFJR % 

0 

1. Ellis. H., Psychology Sex 8th edn., PAN Vooks Ltd. London, pp. 
255-271, 1962. 

4 

2. Jeffcoate, N. (Sir), Principles of Gynaecology. 4th edn. 
Butterworths, London and Boston, pp. 119-123, 1975. 
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o % 8H f#P( (ftfi ifini) it|R, % ci 2p§>[ ^rtiti 4ii wr 

i£i mi cm ^jir mrrci* mfi? f#fi 

Id, 4141 ^IgR It FR 
^r§ ^TOR l fvoPi TT’SRr c.4ll < p|®t 4411 vRiMI 
’TOR, ^14 1#f4 IdR, ‘^Q’ ^§44 ^ot Id Hi I 


(C*TOP*fFt) KIR fTOR ? 4T>lt 


^Itf) ItKR TO5 H4$ ^31 (Kt)-4? K4f ? C1d*P5t 1>#4> #14 
(iRmcsra) it# <$3 w ^om 3?4Tti fifi ifimtii nn wt tit 
^fMp4 ftl I C4R ITftd 5 C4R “^44 R# 11# 4t 44?1'3 (ClR 333) 
33R It# 4141 44Fs Utl 434 44T 34 33lt WIS4 4W t*ll*lMl 
■5440 431 (Kt)-44 3Tt44 3^4 R.4)C<I 1>44t C3t4 MilPl I fo'g 

«ll<llt'© '©ll'tlR *1% 4t<J (3144 HtSR Cl, HI'S ?>ll (Wt) ^Rflt 

ill's!4 1t#t 'StC'HC^'i 4RP|4 RtH PltlCl C4C^> «llsiR t*H 4413 C4 


C4R f®rf43 ^ft 44C4 TO 1 -JI'HC-R «I414 t3T (4l)-44 K4J 
343f#3R 4lfi> PR^fa (sign) 41?. ^RIRII #14 4$ 

4 C s llf44 'SR] 1)414 <3 tl3R 4C44 I 4 4434 ^3tf) 3tt44 WR 
S^ R i ||^44 C43t1 KPTTdl 'SSR Ktltft K3S1 41° 1#3R R'SalM4 
'SIlWiCI'S 44 lf^4 UtUt 4R 3S4 44 I ^C< 4t flld 3RC14 WR 
3FC1^ R'S'S 41° 1#3tt4 f4Sa!%T ^41 ^5t ®*( ft 'StI'sR fitt^R 
WR #11t3t44 ITtlTtl R*%tJ| tilt's 33R TO54 I '©Rl'bl, HR 
^f^ 4 #l qiW I ^ I’qiW! lilt f4^ ^ 4C14 'Flit 'sftll K4T 44f& 
RflS fSR3_45RR (laws)^ «tdt1 1>t41 I ill Ht34t IIR H'Ft 3^R 
^eijj ^Qltl Hi C4t 'sCI tilths lit Cl 4t fl*t3 ^Rl^5 ■$ 4 llD 
HR 1U5 W4t (virgin birth) It f*F®t Wt ^CU4 (parthenogenesis 
—parthos= virgin; genesis=origin) 4Rt 1C5 1tC4 | 

t£J1° #f%4 WlC4 S(4f4^5 < J4 5 1 >6 fV «||{44 ClR fl3C4 444 
2RtC4|4 754 | 44 W4J 1 J4 S 1 'S 4tfR ClR C4t1 (sex cell It 

gametes) 41 fl31 SfClRR 14 I 4£1 C4R C4R 314 Sft^t 'S #f%4 

lilH ClR fl34 4^4 £RfC4I4 TO© C41T1T4 I 4^ HClR 
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^* r ImsR 

(asexual) mm OT prf*ft \Sf%cf <q 2 fl%g (C^PT^ mi%1, 

Hl'StWll'bill « mfsRf) TOtJ ?t5 sflem I me? iil ??em mR<C?l CStHPr ? 
m*nm?mt i 

m m*ll fPfa C? Stt% Cm?T? mmfit ^ c t%)£f)'3 (matured) fwm 
CmTe? (ovum) d'gd afStedl? 3jf£? SlcmlePUd ?TI=T ?*t=iTt; ^'3^tf 

«nem 1 cmt? cmt? mspj cmr? emR «(t% c?mt? m?e f?TO mrn gr? mrnft> 

ft cmt? eights msm Sa^lR'a mt me?^ m§? spsf^i d>c? srn^i 

miem Ttmrfmm £f^f^?f\a t >,|S) ®i»jj (parthenogenesis) < l 5 1 t m? I 
m^ «rg^t PW3t?? srt®?t, fm? 1 )? me? miesjie’tm (arthropeds) aft'fa • 
mc?j C^tT ?T? 1 ?jm?t° s ^sfe^teSRmfm? ^ Pmm? t?mf af5R? 

TO tau^te? fwi ijvsft «*[fe? c?em ms? apsn^jg m ?1 

>4 *t<lc*s^l a|Q)=?t C??t? ®H) 5 ie?? e fl?te? 0>ytm ^3R^tc5? ddCd •tRTdj’f 
?tfim ?PTt?P(m, '£®im-?pn?p[m mmfmem CTO dm Pic?, 1?% atm?, 
®e«®fm *We*f? ?lmlC?J, ?tf? , #^m ot^t? < #Wd mm m?e?Ht?i’t 

c'0'st(3h<i mf*n ^ojifm dkic<ij '5^1?<» mm emem me?-* i 

atemjm aj«rifi<i 'Ddtmic? mm PtPTB ?t.mrm sfcttc'Sfi? mcm i cdl-i 
#?emf? ?jft? emrm m^m? #?cmi? ■‘^mie? mm mm? mr? c?t'3pm 

(meiosis) mm?T Pj'STdp'f? (reduction division)-m? rnlmjC? 

csplcmcwtOT? mean's memrm mtem mem <mmme?^ me?!! (haploid 
numbers) ?mi m? i 3'smw? ?m? -p 3 ? 'Q ?#? c?i? cmicm? 1w? C? 
, 'Sj|^c 5 lf5 (zygote) tmf? m? miem mewm me?jm csFtcmcsrm 

mmol's me? mt?T? cm? atwtfm? ?v?jm cxFumesfte? ^tfmms.m? (2 

haploid= 1 diploid) 

att^fmm 'Sf’tem Pi tm?? an^t? Tfmrfmm ^mtft wem? c?mi? 

fwmt? fmwF mf me? mrem ^ me’tjm (diploid number) m>c?lc'stl^ 

ms?H «nem m?e cm? fememm c«iemt m§? atwe^p ^ m? 1 mm mm 
afmt? fmlt 'StCdi? c?mt? %em? 'R^im")? me^ sftem 

(monopioid 1^?) m??, m^ ^cmi? 'Q c?t? 21 ^% emim ?t m emtm 

(fertilization) d'gd aj'srdl ^jf5 me? ?l(.m I 

■siemtiew (R'»'3>) (%e?? msr? c?Pr apgt%5 m me®t ^ ,s ^ 
c?Pt at?%? »t? (diploid) me 5 ! ^ m? i m ??e?? ???fl 
^mfm?®! c?!=imi wtfm? att%? mem ?t? i me?? 


www.waytojannah.com 


























































































































fi«aH 




c^fa ft*R « <7fft w, te* awnro to> <*tfcp* i 
TO 4 s ? dTO c*fFPt <7T*R thrips »W Wft* CTOP1 Rotifera 

^rw sfvgf[f% c*r*if^ m *n i 4crs ?jc*tt ^nft stc^p 

Rt*f <j% to i('s) oftetc^ 5 <n^t ritolfi ^iSl ®tc*ji^ 
c^farft cro i 'Wra ^ dfft fe^'Q sro <pw ^ cto 

'®f£ t Hl TO?f ^Tf^t (workers) 'G H!<5) cfftlfro ®Rj TO I 

i<6oo ^rrtt ^(0=1 toft) ^12 r ^pnft ^srj cfgto ^rj 

*15)^1 t>f*in '*icH4 , ©^n c^RFR^ft sn^ft i *tvs toto> *r*t^ 

(itobo RTCTO ftcp) TO® 'S TOt*fTCTO feTO ^firo ®*lfl7l Shifts 

((tTH Pmh ^tst) tot 'jtto i 4 cri c^us^ g«f *iw 

toto *rk totoij* cwi tootitt? tot toi crtti 


*^31 ^3 OTft*lJTCTO CTOj^fe^T <J>ft TOl®Tt C^CGJ *IC<^<P*t c t 1%^ 
*i'$ r i t>lf<#<J %3J ^nft 'ST'il ^C®1 fifllH (?1 C<J CTO I 4TO Rj*f C^W 5 

<ff tost* to tout ^ 4W3 crora f^nft TOtfts 5 &rf¥ 

4HI ft*T C/kofro 8 l 

toctot w to cm croRit crom ?>nft to <^t tot 

ft l 'SfRI^J C^TRJ'Q C<MH ^Tft 'STO? ?^Wfft^ TOJ WH1 •il'S. I 

toctoto cron ^snf) to (TOtfwiosrwPw) w to^toj 4 tot tot 

TO <71, TPStfTO ^RTOTO ftv5f^ TO?T 5i$4)b WR ^TOrCR 
TOHjt ^TTTOI ^<*3 TO7P I ^(71 4 TOTS SRT®! <5C^C^. CT, R?*T 
sfWCP TOl^^tf (symmetry) ©4*^1 cS* Rjw 2jc<^c*t^ ft^ >3 

R^?r^H I ^R»tl CTOI ?TO77H ^TO TOW 
I ^RM UTO^tftTO (Blastomen. ) ftsf? 

*1% (totipotent) TO WT CT ftw TO '^$1) TO75 

<TO (7T5R ifRP Rjc^ C'srf^l <W (uniovular twins)* i 

■g^TO c<Jt^ C^RJR^t «n^c>0« fS||2l 'SRI 4^^ 'bHC'ft 

cto ^pjfttjt <r^ <7i ^ffero topi, ft^ wrc5? 3t®fta5 to^ 

TO1'31 ^RTP ftTR (law of parthenogenesis) W5 ^TT (^n)-43 

TORI ^RT TOTO ww l CTO? TO^lftTO 

cGlfBc^lC^H^ TOT 4^ fec^ C'511^1 WH gft TOCS <TO, 4^* 4^f5 

TO?t?fOT5 (monoploid) f^, <7flR £pjfe ^ls?l^ *i?*i ®TTOI ^jfS TOCS 
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■to-<spto Rm? 


TO TO! f%R "SflWDra R»«d CdTOnwsj'3 R'S'S’ TO 

tof® %*n (^ft)-^ ^pnf ^ top 1#r3 mg-pd p?rra 
gpnft esrj mR m['Q ^ p 5j®^ \sf \sj^i<i>t<] mi ^nr? 

5*11 mRj 4 to TOtim top to w rs (top RR 

5if<iTO3 'S'S^lR'S <PwRc= 1H RT3 TO1 dR>R f*lTO ^H| 

to%i i pr ?<j\53iR<i f%f% « sjrr 43# toto ml pp 

rip rt prorot m# tort to i rp fmR « r#pto to 

•g?ro?i ptr cww pp RR >iRill's] rto> 5wR(.=vi i rR rsr 

rRH (radiation) ^nf) TOP TOT f®TOF W RtP, TO 

CTOTOf Pp£ ^3 <ST TOTO vsTTOI CTt ppfsp §Rf^1m Wl 

C<t>Hfh‘ E 1 3f*H RR i|ft<lW3 fmp 5'a^1R\s'3 Ws ’HP l 4 TO 43# 

TOffiTO 3JtRT3 TO TOR$ TO WIP3 I 

'TO up TO ftTO WPt TO C3 TOTPR 3 VS SIR #R-3PTT3R3> 

ftfSr® wp3 '5]totp RR rRrpr rp toto (^n)-m fRift 

'SpJ ^Jl^lJT <Ml ^^^<5 l 


o 

1. Bealy. R.A., Parthenogenesis and poly-ploidy in Mammalion 

Development. Cambridge Univ, Press, 1957. 

2. Meyer, D.E, and Buchanan, R., Biological Sciences, 2nd ed., 

1968; An Inquiry into Life, 474 Harcourt, Brace and World, 

% 

i . • 

Inc. New York. 

3. Storer T.I.. Usinger, R.L., Stebbins, R.C. and Nybakken, J. W., 

General Zoology. TMH edition : Tata Mcgraw Hill Publishing 

* f 

Co, Ltd, New Delhi, 199, 1975. 

.4. Miller. W. B., and Leth, C, High School Biology BSCS Green 
Version, 2nd ed.. Rand Mcnally Co., Chicago, 603, 1963. 

5. Warcick, R. and Williams, P. L. Gray's Anatomy, 35th edn, 

I 

.' Longman, p. 22, 1973. 
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o {&K£i4M 

o g \ro m ^rigiy ftora *if3i4ttf tot ffa?. ^ lan^iw 

<3 *n cw« 

f^4t> *n*pre*fa ^snu ^bj Pu^R ^r?n 

fir®n^5 $c< i 

C$f4, C$,14 1 '*1igi$4 Pi4u TOT 44t g 

'TO 1^4 'TO TO©, ^HTOI CT, <3 'SrPjC'H fH'esri'^ <23%3 

^ <3 #4 <1C<JC^ g 

b. ^5 TO" *RTTO, ^ <£14$, TO1 fr©fs ^TO% I 
$. ^5 fiff^R TO“ fiffeg ^14TC4 fcpStTO ^ 

•<HH 44>*J "4*1 I 

O. ftSR ‘ 5 T t TT^ TO- TOF ?T$ <3 5fl%^»l I 

^«iH 5 ’toi 4*n toi to- 'Q C4tro©i *n 
tost ^ii wr mRtohj w 4ros *nfi ^ 1 


'Sl^jRf© 4^3 <3 ^T4 ^TC4I ^C^l^AjWd "5T5 J£*|\®aR C$14* 
f4°4l %$rf44B[ ^5 C$14 5 ^IflR £Br3 4Tf??4Tf4© 

£||^R>4 ^Tl^nft ^TUt 4 ^ ^ 43*^3^ <K4 I RR>jj '=>ll4 5 1C44 

■*tfe i£)4? gjl^fi<j> <qc«nj CASH'S <34^ 4^ft *TCB, CTOCTT ^W1$4 
Piwl*i4 ^spnw 4i^ "to i r 

(23%, £|^fe liH® <£(414 C'SB *11$ C$1 <P *fl C4H, 3 14 5C 1C4^, ^1$*? 

TOT 44C^> $C4 <34° <34T C<pS$ vflTO ^1$^ 4°TO 4TO© 'SilCH 41, C4 
41423 ^344 4I4F© *TIC3, C44TC4 £JI^I'©4 5 «rfw© $C4C$ <t*l 

TO? TO5 41C4, f4g ^fTTOf ^t 44 I 

C4C$^> *14*1 ^1^3I$4 <S?I4I, 44 41'St <3 44«1 ^Rh 

^IMjj $W 34^ <3 44144 C4H ^rf$t44 ^rr^fT® «i'*i*?'Q 4^4 ^ 

R^U^i <44 %?4?RT?f ^?n? 3 Rc^iC4? &«ic$, C^1C$'{ $W 
C*3, C4IH ^^11^5 q'wjc^ ^41 fTOl'Q fTOt^ C4H 4tW ^* -y ilRvs $C*$ I 
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RFH^lW f#atR 


rre# ft5Q>*iER<t %aR? rrir^r (a«it csebr « 

tR^irO Riai f^gr^ rrt fRlRRwa RRfl; Rmmi rrh rtr i «r « *tfe<i 

^rl¥ f#RR ^Z! aRI E=mc^ CRW RRR1 WtfR CR, <AR# f#T^ RR R1 
CW (meson) fralRR WRT SJIRJaR RffaRRER CRR RSfWR cipp 
^R R 5 ^ V*lC3. I <#) 3^, <l?M<l WIR 'St'S«t*ll 3llbl$ 

IH'B&Rcr R<M<H3RRfl 35 Ri«l m I ij*tJa AE= i8o CST» ’rfRREI 

*f% rsr’rr ^pg? <?err rri 3^ | ^ i^rrw ?s^ 4«fwt Rrttn RRI 

C*Ea RER CR, vat ®1W 4a VMlfoR'3> Rsf3<3 RRWR RWJ RtB 
RT RflRRl RfRRlR RREa -pn1% Rf I 

4t Rid%$ w rBrir srfSRit 4Ri r^swr R'S’Hw rrt 3 r 

RRRRR ‘■^RaTR*’^ I « RTIR1R 3Wt CR, RlfHp ^ ^RCaR 5PH 

Wt^R 4^ Rfe RSR’R'MR R^TR CRTR 4WfRta|f© R| f#K*MaE<l RtB 
R1 i Rfe RsErr r®tr ^“vjfBva 331 ae Atzh (?itt?-4R ^r) 
^Rlft, Rl '^a<l iSrRa R«rt¥ 3t$CRRRE# orfRWat Ra<Eh<i 4R5 

rrcrr £m*f i crw 4t rrcrr snip's 4R# ^arfgglft Rt& rer i 

a(|g|^<i fRS<|fRa '0||3C«i<) ij|<iH RI3CR WW ft 53 ^'Bta RERRT I 

rrw *rR e ta 3w RtfRR rr^ >sr r^rer r^Irr ^f%si rt 

fR*[3RRl RCR 3ta RER I RlRlRRaER k®t 3W CR CRtR aRR ’RE’# 
rr^ giro 4R?. c*tR -#3 'SRfB Rrr rr^ rcrEs #1131 c%31 4R 
4R5R13T Rjf%3FR 3?^ RlfR RtR RR^ 8° CRS G# a|RRl4lR R3IW < # e ta 
3CR 4R RR3 >|R’R« cREl 3131 I RRW R§?R af?ll 4R\ R^Scrr fR^a c f 
Rf RIRR# RrIIR Rftw OTRf CRW C3, 3RW3 RWW R^Rl 

REa 2|f%fB «lf^WR RRSTf’J ^RT 5RfB_ ^RsfOSR R|<3R 3HI FaWtRIRlW 
CRRI'S aiRgra RIW (fBig-3) I RRJRj 3#R #R Rlk^l f^ 5 !^ R^R 
'asRIR fe^alCR gRRj 'a^ ^ R#TWt Rt RRWR fRR RRC^R 
RtRR^ I RtWft CR«(I RE53 CR,.^ fR^tRRt Rl alRRR'Q a|RB| f#R CRIR 
RR I RTgR >4R^ RlRjHl aft% siyo RSRJERR 'SERlt ^ 
1%CRR sfRSR RWC^R I 




RTRERR >^ta Ra #R RWC^ aR RCSE aflft^R 

Rl#5R RQbHRR ^ERI <Z1RRTE RC3W S^RlR 

^ «.RWREERR Rt^R^st | aERR RRJ C«ER RtRt RTtgi^R 

fRUfpRs RRR ^[SERR RW RlRf RWSRafW? Rl?Tt^R Rrf%^ 

<£)^ ’Wil 'o'M'^i'gfS I 
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R\sqh 

R*^ ^jRtra ^<i^v5 

^ StOrM ^ <W *IRt*t <mc$r ^WJ ^\M ^313 

<w R^R>5i w^i frorc^, *rt Re#r <ipr ^ (7t ^ri 

^fR (TRi *n, f^g vsnrt'Q 3 %h R*rm *rfw$RR i 



^c^"? *tiR i ^ faaj v hR* *t&H i v nR? sjfeffi 

'3^F 43fi> C«JflT*i <5(R* l vflRTt ^*f& ^f^OSH *Rr*n^pl 

^ ^r® ^5Rjf6ij (Pauling-^ Wf>iiw) i 



l 5J(W^‘ 9 f c t ^ <K3 ^ITCsf *tt l ^R CHC^ c^R, (Ml'fcj'aR^ *i4»l 

frR<* <pi4rRi, ^$H -ii3)R^ 5^R> c*R *f*fe ^5R ^jj- 

^18 Rs ^[^f\o<p R*fH ^lc<P I ^R 
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* >oa TO-^5ffCT 

tost to ^rsw *ngt toto fro? toto^N to , ^sf%j 

<- e 1lt < PH TO 5 ®TO 2TO5 TOfl-ITO S5PI<U<W<M TOC'lt TO5^«n 

4TO3 tSTOKF ^IMItTO CTOs ^ ’“’’ft CT, TO^TO TO<?f 
$TO CTO TO ssrf^r?! CTO, TOT^ ftsfrfs® sfpffTO ftTO<J %rjj 

TOPR’N TO «TO I f%^ f^ST 'Q TOT TOTO ^fsr© sfTOT 

^sJi 'fl'oic^ ct ^FIM <TO (TORrr^r ■sttoito®) 

TOTOTO ssrfrorf TOTO I TO^faTO TOTO TO CTOTOst ^ 
CTO^sf #TO *fwf% CTO fro < TO I #fro MTO TOW, To 
■TO CTO TO3 #TOT TOf% CTO CTTO £RTO! TOt TOlfTO l TO5f^, 
TOT? TO %nfN TOTO TO sfTO ^TTTOW TOTTO sff® TOT SITOfa 
TO.<TCTO TO° STO "ffMwM "^TOI^T ‘flTOJl ?fa ^T <U<(1£f TOT <ISC<JCTO 

to® tomt totto tomtom* mnn tojc® *nf% \ 

wll^3 

1. Pauling. L., The Nature of Chemical Bond and the Structure of 
Molecules and Crystals, Oxford Pub, Co. 3rd, Ed, p. 465, 1969. 
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« o c®ww? ^ f?*rR *t® >(®^K t'iiwi ^ff^rft 

®Rn TO *flTO, c*r< ftslJTSffta ^“TR! 


wr fipSJNJWlfkii? ‘ ! ^f% c li% g m mtTC® •J'^rH 'R®lt'o? 

'Srrw? f^f%^ wcr? #<h *mf®? $tg*( to? ^fiift 

TO? CRRC® TOT 5.(.?t^ 's|c k t<J , tf? e tT s I TO? TOTt '©Id? 
TOTJ WIWR? ft#?® TO^R 'Q f??RMfa 'Al'flTO? TORfe ®t<R CRTOR1 
"SRprai ?>c?ft i mu ww mnr®^ fTOt%R?c® ftpa^fftoroR? ®tfro 


CWt i CWtmrt® ®gysR; ^g®,^; i^g iok; i^g®^; ^SS^; 
^S'bfc; OogJs, 8 ^.; UQ-S88; 8 ogCj.i; 8^0 I ?ft® ^RT*fJ TO 1 ^ 
o^vslvcc'J 1 'S?HI TO° ?T?T TOUPt? R!^t '5R[ 5 T? c t TO?ft ®TC 1 l? # ‘ !> ff? c ff® 
'^t?R«1 ®T TOTOtTO TOt 


$ mn®®TOi c^r fm? cr* t fro<rt rrwtcto ?*rt to? 

R1 I Rsrl? RTT <> fT?I 3.0=11 C?, *p|?ul3®l (Fertile Crescent) Ri^d 

TOTfSf? 4?° s *ff?fi>® f W R®J®1? ^SfR ® *t®R Sf®^ TO?C6* I 

4'to?t? cm cmfi>? ®«n ^rm? f?c*r®Tc? tot 

®TO T^gM 5SWW ft®5 RTOSf CTOTOJ %( I fro? C«tC® 4TO>t C?Rt 
T>Ht TO? ®T ?ft 'jptTOTl’t? ?®T?? ftc? Rt'3?? ?T?, «llcflt 'SfTO? 
ftfclftftl mTOT^ 4??, faft?! ^t? TrSRTf 'Q CTO?1® ~'T*f ?RR 

CRdTOdR?! 3.C? ■ p ltlRT ^TOTTO? C'Tt^l TOT, '©ITOR iR 'StTOpg 

(Crescent) TOT C^R? I fiffTf FT? ®f©rl? TO? m^t TO??>Rc? fiTOTO> 

('Sf^ft’s, soft*? R'oj'sf 'St^rft® 'sft’&aji^f'© ®f«ge?) rtcto wt?ft? TOF'jjft? 

Ft? TO?? <<$ TO R'Sj'siC?’ ^ I ^'©^R'l'TOt? 

to©, 2t®? yr ctof w to irt%i-c?pT® Riff^ ’rfom w 

R^j^t? (.^aj'gft 'ijRrc't^, mf^® 1 

tw?? f?*rRT f?*tM Rt?tfR® m cmt^icUfviKH ^wm Rf%? 

RT? RTCR mrC 5 ^55 ^v5t fl?'Q?TR ^R? ^®R«t 3 CeT? 
snt’iRRiPi^ r®t®t? fiiRtR 1 fittffa fspt? -*fm ^s crort^R ?m??*t 1 
m wrt cmrtc®? c5jpn^ci>fvi?i *tm to® 

RT^fm«t 1 ^m?? ®mj ^nft rtot 'snf®? c^rtmt? 
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R'saH 

Rd*nf Rft-RpjR cam rrti ^RffR (^nm a- g a*; io g 8% % s; 

>a g io; bfc g O'b; ><* g ia; g*oV; *brg <?J%; sagc^; oews) I 

^sru <r <r*r wmtft w ^pmrtrr ^srj 
wf ^c? <r, Rc*i*re ^rthr wtf^ewt R3 «mjMj 
$R* n:*t<j cr fas? crrr srrwst ^°*t i 

3rTsj.^?T5rH f^fT^toRTC^ 5 <) c 1C^ (R, ^BTt CRR Rft-RTRRRMR 
g fgTfas 'aiigi^ Tf^t ^rffaRRlitoR RfR'tfa fiRcRRH RkR i •$^'iiiw<i 

R^ fararg , crr^ rrsr 'SriRs-a fafi> Rft csifas ^RfaRR, rr*r Rffa 

<F5RJ 4RS. <R Wffa? stf% WI CSffas 'Old'll Jl4W^ ^3J 

<siRTCsa ’fiRRR ^RR RRR RsRt l ^ ^31#5 R’RlRs ^Nlch* 

®§r ^spr 5 ^ i ^rrt rr Rifa? wifa Rt i 

ifliHfa x5fRRT Rfa RS^Rfaj '^d'SIH RftRtRR RtRlf 

^R i eh RCR 5 Dili's rtR '»«nf*f’Q rrrti crcr 5 rtr <r, '©icts? rrrrr 

Rfiifc^© <3ft fa faR ssiRTCRR WRt (fat I aRRfa ^5'3RF© (CfiRlii) 
(5TT5PT) 4R° ffa?R (<u^c^oi) 1 RRT (R*R 2tffa3 fa°R1 
'aift'oRCR IRl ^n<PTCR'3 'Stlfl^R 'aft Rt sf^JTWl 'aiRIcr* Ws <Rf I 
^<T5 %rfpf, f>R|sH, fRSH 5 , (wf) aR° ^STCRR C*IIWR fhfaB 
h i f*H^ f^xo R <n «ft rr rsri c < J i R^!c*R «gbr8 'srrmre tsfafass 

*CRC!$ ^fitO WRTiRR <R? I 

<£RstT fRRRf ^TlRttflR ^?RT CR, *1^*1 *rftf <R faRR 5 
RI^RKRR R?K*i R^RI faRT^R ^T RR RR° '5TRT RR RRR I’KRsl 

fRRRRif fadRR I Rt^t «F5JtRjR^lffcR? < # c t1% ^RUo ^ *Rt 

v fa v }*( *«??(, '<51^C«1 ^'■^TfWRRsf aRRtai ^R't ««R (RTTt <pl5»l I 
(RRR, 'SfC 5 ^ «!lft^ ^5R*ifa# ^TRf'Q 1^ I •'Plt'SR ^5RJ x^tRt 

Rft-?n^R aR^^STiTt <R W ^tf^l RIRJ ^l<0l^-si ^ 
2)bM <T>c-a C’lt^i 'filch?) '$5, 9 R®R f<c?R c t <pc?i ChRt *1111 (R, RRt 
RIR ?,C<JC^ 'filthO Rd^fJ ?RRd5 o i) ^RR® (^t) i£R° RW$ ^5 

(RTI)-aiR ^ftf%, ^.) RR Wff%, «) 8) RffwR 'SfTfe I 4 

RRR 'StlFs ^“it^lRvol ^P5T'3 ' 0 (lc?)l '5^^ 1%^ RCRffR Rt ^H'^ilch 

fR^5 RC?JC5,1 xfl RRR 'j<f>c4?i RdhT C'll'fi*? R®R R^ 'StlFsu *1'acHR *PlR e t 
f^R <iR?. '5'*R'Q h'filH, RT CRdR ^fRt (RT$ RftR I 
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*300-45< 



*3*1 



TO4s *50ft® 4*404 $ 040 ® ^ v5rt*r?i l4o®t 5a, 

*1® 4 I-i c$M C4H 040*14 cwua Is}: *£ 5000 00045 oooo * 110*151 fal^ci 

514 41 1 ^ w<i« f45C44 ®*n 45*0 w 500 

(5l4>4M 'o<i*il fij'^'O'^ (archaelog) ®*0 4I30451 'O(\ol'o<olo s l5i 54PTT0S1) 
PlO0 0044*0 *031 (*50440^ (archal) — 20§)4 fa? Pm 031, C'0O0T4 
(logos) = fa'aah, 4®4fa) I 2j'^'S0'^5l 2|0R «W 50 4^0® WfW 

02051005 -^OR 4*04 vilHJIHJ ^31 ®«0 1*lf*l® 0fal04SJ <3 'SRTRJ 
4^10® g4Jlfa C0O4 5 *T*J445 fac404 fa> *8041 4T0 04 ®0J 044 4051 'ill'll I 

far4® 44 *t®i# 404 «irciqf?4i, to*m«, 3000 <3 wrsfi^ 

sj\^'®'0f^i 1 5t e f 4^55; ®*0 41^1^1 Ok 5 ^ Ci’t'Ocllt'o 20$ filial*1 

I40*l4tl0 fafa);| 45&J05 fa 1 !® fa515“1 *1^04 4'»'Bl 04*f4 < Pt5l 41 *lfa>04 
00*04 'Si'll 000*1 2f^4lt^4 '50J5T514 blPl04 < llO t ^.'l I 4 '*143 20$ 
*Ml*M 41^040/ •$5)<antW<5 fa4<i‘1tf0O4 4*04*1 ^oftc® ^404 C4*t 
■051545 S.C4C5 I faf®^ 41^4 $ $3® 450lC«£T*tO04 *lklc<lj 4^443 
4^T4tR 4R4 C4*f1 fa'?0«IC4 4f?T4 4*0 « 4^ 04fac5l 41*105 44*0 
f4f%®®t04 441 414 I 

4l*(f44 20$®^ 40ltf <3 20^44 fa'5310451 4141 ’*0*04 4J45® 4044 
4l^f44 441041*14 2JC410 441 50^5, 4*0 ? i) 001*f fwi- C'='S?|jt>5l 
C$15o 440 4lg44^hl 4*05101^14 WC4J, 5) <I4l44*ll3 - 4l4T?rf44 0*0150 
440 21^41^4 4414044 *81041, ®) 'f4^f44Tl, 8) 4144l'Q4l fa®14 44 
2j^#4f44Tl, tf) #4T*jfawi4 (4f44 440*14), ®) *lf44^, 0) 

b-) 40JF414 14<4> (G01«f fao 4441 404 ^044 $*0f$4 

4lfa*l 41 444 l4*f4) 440 44TT4J I 4^ 44>0 2T^ 4)45.14 404 

20 ® Rfajj 4^4 ®lfa*l *lfa4>'ol04 fa^f® 504 

*004 I 0®3tfi4I 4>|4»1 C®15o 4141 20^®tfaj® 5M$C 5 llC'i> 4504^® 
50^0005; 44^ 440 51^044 4041 0®*Sif3RI 4 i fao44 (45fa4 ^8) 41441*1 
4fa4Tt44504 <i? 4^4 04|5|V[fD 440 f4*fa 4541414 I 4T44l*tf445 44l*^fai : TTI 
4044414 by product 4^ O'O'sifiil 41^4 C®1^0 20J®lf^4 45H fa^0^4 
4^5000*1 fall414|4 4fa4^4 404011 4fa'G 4f5 444104 fa^l 44, ®4lfal 
415 2j'$®0'3 44*51 4*54 fa4 40040314 450405 440 404 fa>r5t4» ®%*t 
51404 454 fat54 4# 4*^4140 4>C4C5 I 450?1 45|(*|0|s|-^0 , f4 "4T4 
fa04 44rf® 440 ^1410*045 44if®0® 444 fa*# 04if®'Q ^ISj^M 210414 
4541 50*5 I I fa! 0l4-*5004 45H 14*14 04i1^ ^53® *0*1 454 f^041 

454® ^H'O 04^1 *5000*04 *jf 4t&4>lll 503044 20fl4®5 ^04140*14 « 


o 

V 
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<!Rf 4W(.^ I <5T®tRRS?i Optf^T ^RRfRR 

1%»m^ ^p5--?tfe5 wr tRfoj r^itr 5 2fsrff%s i 

■srra RRaf^RTTR fR*R « $<jirr rr f^ ^rIrr <R*t 

(Tf^rtTTf St^srf^ -\b|.j>|^K,*R <PTt^Sf ^ faces’ I etIFgl 

^ t sp ffcSR eflslfsR) ^sft; bHKRl ^G<JCR R£R £f#?RR I RRt ^ 

srrw, #w ^‘wtRri (^i-'bb-o %) rnioh RnstsiTRR %Rr< 

iSf7rf£R«l7R Rf%fR5 4TRR S^IRr 1 'R'PTfR RplG<J%=1R 

^5trr (*rrs bs h) '^sfRf*f§ l ?RttRw RRft %rr 
SpgR rri ^t?rc^ i 

^tt'3#it ^irr<f ct, ^#5 wrr wr ■‘jfRft Rfeiw 

^5th <tr rr ftw*r cwr Rt^3 

^RR 'SRJ CR>R fifcslft bTRTCRt ^llR r ^s wr?JT^ 4 Wt R, 

vj>|<r|i|R£,iR'R5 o)vo)\s(. < ) i 'StHR C5%T RRt^| k,c< I wRt RRC® RTR 
?<w1r <P RRRR fe*Ra sf'fi'sl^ 5 w^hrr RRRR i 



v5 g i5so 'RRsRR'Q^t 'Q ^fSr®, fRR « Rlc^-g Rf^RRR 

^pHRR^ *CTC5 CRfRRlW'RR CRTRR 35RJ I 

% 

xsrpfsrR « RfRERR ^ft 8 ^[R'RTRR 'Rt RRI'sfc 1 j’'»nR 'StR RRR 
f^RRTt RRf OT» RtR I 3RR “WtRRR « RfRRR ^f^” 

■ ^<) 'o | | CT^ ;> g i<b8 ^iRtt^R «TO "RTTRRRt RRt 5W I 

f^R 'Q RTC5R 8 fS'otel ^s*t '»RT lt fWT 'Q RSf%[ RNftRRR 

RCifj” ^ 8 5^8 ^fRR® ^[TCR#s RC.<JC,^. I 



iSjRIW ? arf^RRR 5 ! ‘ARR w R 


RfRU, 



~$F5 <T^*T I 
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TOT-^5?TO? f?<&W 


iOS> 


4 toto^? fro ?on? i w § ?*) TOi©fDc^ ^%f^» 

5»0|<iH-n^c^ 'TO?? 4?^ ?) c? ??c?? C^rrW'SJI TOi? ^T?? TO 

TO* i 


4?? ??? f???fi>? 2f% ^tos ?*?t ?t?s i <^ps ^<tc? 
^r<# ^t^s ?i$ ??^t? f^fim Rsf^?? ?t #?? 'Q ?%?? f*ra 
'ill 0=11 Ml TO I ^0'fialf^<> v^n^TfJ i3»»||«|? f^TO 'Q ?TO? TO? f*ITO5 «<F 
TO« C?, #?? >3 ?^? f?f%3 t§F?T-2rf%f$Rn? TO? C?$ 

?T TOTSRTf%f|^ f?s??t ’rfw I tfsjTO TOIT^? ^ TOT 'Q R«3®M 
$?? f%f%%T i f?fTO[ CTOJ JJTTO^ ftfe ?f 3jaj fgRTPtfa ?3TO, 
"'SITCTRR'SsIW •iHTO ??, <prf??TT? *iHTO *f% TO?I? t'STtf? i 

??!<?%? "si*fr froft pjft? ?to[?%?> 'G ^Rhj'S 'iii?>ic?? ?«n i 


fitter® ?? 3 to? <3 ws ?$? w fro to* TOt^f^TOi? ^i? 
to ^ ^ ?i-i?« tot ft? o?ip r«®t?? *3 ?i$c?? fefrora 

fip^f® TOTE?* f^ST-TORT •Wi'® T§f?T ?>E? i C?!?#??!? ?>?Tt *T^T ?T?> l 

cto #^T<j^rf^s c?tc? *i raFra to tot?t '©if?, #?<j?t ?f®rt to* 
to?t $?g? from i tot?t S?®# ?tfa ?i c?, to? #?ti? towqmi 

TO? TO5 TO? ^HSt TOTO? 3?f?5? -^C? ?TO I Hl^cSlC'StH 

^?? to;. TOTW? TO^ TOTPTWSjt $«T?TO? 
f?^> R;?!? 5 C?R , t? WfPWft #?1<I TO; 'eft? I? ?TPt TOJ C?©E?1? 
f?TOi TO? m <3 TOJHJ #?? ??T?«I Sf1%?TOl ?T?^t TO5 'jpTte 
TO-^^C??I «fff®? ’fS ?t3pR$R ?TO TOM TO?? 4 ^ I 

wfTO'g, 'TOtTOf C'src*ifiJ < p <tf$R?lf?; TOlt ?;*f?f% Pi?a«p «Ic<p1*Pi 
(?Hj| R*IC? 'alC??> ?*?t ? e ll?i '1 I R 5 ^ * 31 ? ?TOT? 'S||<f‘IC? 

cs?c?n5?> ^fiifHillf?; ’Sl^f «(l??l ?l ^©1 ^ 5 H?c*l 4 ?? >o i #?t«lc?5 

?J?TO ?s?T l ?TOf^, '«(l?ll^ ?fg 'ft?t < JC? 5 wf&«T 

?iRc? «rnro, Rto? f?^ «n?^ , to i 



<l^\» ^t? <3 «d<Plc??1 ^?f53JJ i£|?5 ?S5n? R*>‘I? < P? I ^t? 

^?t ?t? ct, f? 5 ^ >5)??^ cg^fre ^5jf?^ I^t, «i|?|? f^ 1 ! 

TOt OT?^® ^5^ I ? > ? ) ? > fgpT & e lk? > ?l ?*^? 'TO < p® < p ?IC^>, < P'® < P 
I?t*l? ^ ^®l? "SlTTO < P'®?» CTOTO TO° c^^lci? TO '*J|b<J c t 
'PC? I f?TO?s? ^TOl S.C'll C?, C^t 'P^rI‘ 1 TO l 'Pile?I f?TOTO, TO? 
?3^f? 'Q ^f?«p <p|^w ®5?t3I <3 TOT? TO, ??° TO? 

fapTO 5 ^ TOT t ?? 5 1 ?C? TOI?!?? ^lc?? 'SfRsc^? TO? I TOTTtTO 
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*8 o 


fen 


mw W5TR 15GI <3 eqt f^ET 

^mt ^Eil^o i tfi'ofw, ^rnt ^ <?m £R>ra 

\33lc*i^ f%°^t WFTS ^Rl vs1*C«1 ' 5 lf% c 1TC5T 

vsrj 1%^ *ire i£R^ ^t^fs^R wiK^rtf 

^?i i 

RR*nt mm rr i 


?. Rfw cr^r f^f^fg rrcr cr>r #r cr>r writ ^ r*cr, ®Rr 


^McHR RTTRRR ®i|^f\bfl CR lb WUXI'S CR>R vSOt*tJ MR 5 !'® MCR I 
(RSR- CRRR v£R> R<fCR5 <2|^? RTCR RtR RltCR RMR RTTRTER R°^4 % 

i£rs Rc^fa rjm. crcr> f*tRc\a ^o rtcr i R'sffs fRct . 

515^ ^ ®RW CR, «flRRt RR[FRt R^Rva '^TCRR 5 ^RRRR 

CRC®. *ftf| Tffpf vsffRRt f^ofCR ^|#tRRt vafOTR '*f% fcvim, Rfs 5 

R33R vs RTR31R 4R?. RSR’SM t^lrfR RRRTtR RR1RH R>£R l MTCRt 

RR^f^i, ^HICEr fiw|3W«f-RrT*tT <MCfeR CR, ^>lRl RRMTM RRT 

RTRgtRRt 9 PTC<m e tR RTRJCR RIRT R?.RRM RRRJtR RRtRtCRR ^RtR 
CRR RMCRR, RfRS vft^W (%R) RIRJ MKRR# %RtR ^ RTM I 

^SRlttR fR 5 ^ %i£||<p*ifDvs CRM fRMlRvsa ‘WMIR 5 R^JCRR ’''SRR 
MIRR RRCRRM RfRbHRl R?CR «tR^ SR 5 R>tRC5R CR, RRM1R 5 %CRR 
RRJ RTR^RRIR ^RR tR^o RCRRRI bMICRlR RRJ %R -RlRlCRR RMJ 
RS.W} WUt RRTRttRR RtSRt CRCva RTCR I t^CRRt #lf5' 
■RRRRt, %R ^vsJlfR «tCRR RCvRR RRjjj '^tCR 1RCR RTCR I v£|Cvb RT'MCRR 
2TRR <4R° ^atRRHTR f®Rvol ’jUt ^R Rl ^ 'RRRRIR ^^1R vRR 5 RRCRR 

ijat^ ©i'll 10's rRTRJ "Pcr i v& ^ixiIrv rIs.crR'CI^r rmrs vxjr^ rrtrr IrrIw 

■RRt«f ^«,RRR R?CR Rt CRTRRR CRtRR R 5 ^ '*M7 RMSCRtW vXKMtMvsrf® 
^f%CR CRRTR iRRRRi 4l'i>MHc < ?R <>1©! <KR I ’RRTft©! vRRRR crrtcr Ircr 

^TjCRRT «RTTRJ IjRtC^R CRCvS 'G^t vfRt^a^ RRR Rt, '®t 

fRRlRvS RKR RtCR 5 CR'SFTt x MT?t©f RRRRKCR 5 RRR l R»jMlR> ^CRR 


f*I^R^o <[f%R'5TR RCRJ tvsifRR 1 RRaiR RtW RfRf&v® £|^% <icRC 5. I RR3^ 
£f^ ^TRJ #Rt?ftRR RMICRJ #f5 Wt 'RRif^R Sff%RMR CR^Rt RTR I 

'5n$>flR,. MtW^R ^R R^Rt CRRR R 5 ^ ^MpRtfRftR RR l #Rv5Mva CRW 

■srra v©f& ^CRR5 Ij8|*st vflvRtCR CMR RR 1 T ^Mt I 4RtR R^ ©fR 1 ® CRtR 5 

'SfRMRRt R5Rt CRCvs RTCR I ©RI^rR^TRiR, 2f^1%R btRl^ 
RCRR R5«lf^ f^5t R# I 'R'QtMt % RTRJt^RR RR, 1 |RR 'SfT'rfRR 5 RR, 

RR i3R? *1%*^ RfTRtR^ RR I ^RR ^R^ 
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^M-4? 




4t*l4 ^ ^#§4 44W 2TFR4 ^TMra, <3OT?t< 44* 

ftrc*n4 ^r csjfore 44 * <^ich sr4fi> 4t*ra 44fr 

444 4R v£i#^s 44t4 fitreBra cstfore «w® *nw C44 

4R4 st4f5 f^ 2r^n?*m rir^i 4mw i ^Srawi, ^4*i 

Sftttl'StH f^T ? tn, 44 W4T4 ^f\*1's ^ft'GTJT 4TC4 

^tR? ®^iiw sff^jsrnR i fSRn-2f%2RJH 414W 

4 w5i’4 *4*?! ^ctJ 4fC4 41 444 44*51 fiffisRlT <ilcvs 44 44T>t PiS5h, 
<3 VS I «fK 44*51 4f c ff^4 ^R$*T 44* 44T>1 414; PiSI5c r ilF® 
4i*1l'2jRi^s 44, •T^l 44T>! C2ff54, 44i>T Pi$iH, 44*51 4*il^4 ^c«lViaH 
44* 44 >Tj! R5I3aCHIC'S 4i*l1'3f4's 44 | 4^ £jp£}>?j|C'SR C^t? lt ffe 
4HH4[§) 'SIRICA ^FC44 *lP* ”5^ ^C4 ^jfSPik's &C«i l 4lOS?$ CW^Tt 
*tlC^ C4, *J44 4*! 4! 4!4>R 4 44C44 C4IH £ff§RT! 41 4J4^I V Q 414^ 41 I 
4^s 44 >l^|«tfe*l4 *ITBR 444*1 44 ^ ^ 44Fs | 

'STRR, *141^0 ^£44 PtC 4 PrC*1 e'TO 441 4T4 £4^, Be 
( C<Qfe rR-V) 1 f4^ C4H ? 4§t f4 £f^1%4 44 ^41 I 

4lf4 C4R Wg *l94$Rl ? «flTl«f 441 414 C4, 4p? C<lf4pt?Jl4-tr 
f^f^tfa 44, v sl^C°l 4T5T4T 4T5 t 4^TC4 414^1*1 
SJ«0 I 4IOBr$ f 4*Rf4 C4f4f*I41t*J4 


o 

0 



g%t? ^sr^R rwj «i'tei<i^ sRfpt 1 *n*tra*5 *n ^irrj ^irtr 
ct i 51'3 gtR w s, tfi < w!?i *tftc*R i ‘us.iRc-jI f*R f?R 

'5TOt C^t ^sjspRfH &MIWR RTC«I ^ncsi *rjfr ’IC^ft ^srg't ^1 

w, ^ tfR 5 ! 'SCV’ljR^R'ilW ^fS 1%’ ('aimi'B o i 
ifci) I 

i£|«R CT'sft C^R «mwi) wlwfil 4 S«&l« c f <phc'o ■'ITC^ 1 

^sfB^ C4R 4 44CH4 vS^M^ 44! *!4 I 4^5 

< 

ssrrgiT^ •"ffei ^sjti?ra ^ic^ «ii lilt's wr*it ct, ^^srra «h<im 

W5TR I ^ITSRT 4 ‘RRR S'bM't 

■^75 <11^ ^PRt C5t! « ^T'HT eal(.*m ^ I ^WW?I 

mF&ti wrf^siw 'sjtsr^w ^n-iil^t?i, 

^ tfrsn^t 'sfftsn 1 ^ *raiR? f&^ra ^ppr < itc<i 

f^sai^ ^ ^rf§Ri ^r?.^f% c«t^ ^n ^*i»ihw« **& rsr tl 5 * ^r^R ^Rt 
^fR? oTR^J f»P>fr? I t^g ’SR’R 

yilgm ^ f^SBRF^t C«t^s ’iJRI IOC? ^ I<511^ *[ft *^1 
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>8^ 




f5^i-ol<HI TPi fpfT.TO? i %^?ZW3 v <T<] ^ r ~Z ?:, j-s. 

oiitj l Cxs^ sats*|tf ^elviFRTr?! s^pra V *ffa 2'-''*'** >'■« 

^ tj'sr \»pi cstifliwr®^ ?.<i&!('«■ ws-"'’,<, *,“•: < - r ?: Ji '-j i 


^n?rr^ c*n*H 5>c-yi&-< r w 

il^rsrra ^-?Rt ^oHT *n«fl ^ ^ J WT5 

^ f^ ^sr»(jf<i|l^«rw ^ (aiii! i i ? iiii ) 


8 o ^ 1 C'SI^IC^ ^5U f*fa 

■?n^[ C^ ^ ^7 C«fF?"? ’ZT? 

<K<C^ ^5T3*R ^ &5H C*K* <s '1](*\}<Z 

?m\ fa?3 ^ .i 

v£]^ 'oji^iC'5 *ii*i^r*M*ii ancfc* v * , ' ,#< i^^ r 

<^C<3C ^T I v^ <R1 (71, ^7> ^n 

csfffrf ^ 7 T7F 5 f C^ ^ v£J^? <ff*T • 

rjjipjf <j<i^,f^ <^1 '<!!»«<? ^ ^'^i, ** # j <: 

^T SJI^t ^ I ^^ppj ^TTS 3*T3 '-■ •*< z<4* 

^rppj (^l)-C^ ^BI *173^ 3RH ^ ! *TC3 v£Rf? <n 5/i<T 

orppj (vSTt) CSf£3> fta 5 ^ <FC?R I ^T?Ts ~3WZ (“Slj C^T? ftft 
^T'QTn^ ^373*^51771 ^iNIC^ 'QQlc-i<3 3fa?5 I Tjfr S ^<53^ 

‘ \g^ c^ 3>3l WTC5 331 ^3 >®IWl U*i*i $I C3!3*TO 

-^j 373 I <l'^C < K. c 1 3?T3^ ^TPf5J (^1)-^ *U&(.<?. 5:: i 
■g^STTR^ <>W(.^ ^n WIC^ ^1 ft'Q3lCH<1 C^: r 3? 

7T?J I f%vg 2J^TS[ ^ 'Q Hilled ^’fpfpr fan 
(tffit\ 'STHn 'Srlfa^ ^7T^ *f?Tt ^77 C^ 

>ai l U | (.>5 SR^Pt I 

^fsfsj 'srpm^rifa c*i *t^ <3 »nf) ii? 

■yp^jcf >i*ij\s i ^fa©rf^ ‘■jfS'oft 'sr^npn wfrz, ^pi a *&+ 

^'Sm ^T^<3 ^JH< 'Srlfc «xi<r»fu 'fiTSrTfa (species) 7 ^n ^ !'i 1 
C^lWIt^TfacSH'JJ (homo-sapiens) i fafe^'srfa, ^TOI^faS 
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1 | 5' •! W 1 1 \i 1 II | I 




>Q v**Cf ^ 7 

fij<f»i< i 


R<PU ^'Q 



ii)^ Hl^^l C^IW ®im»l <3 ^t'QTTR ^f§ *TfWf 

w® *im (^n) am wjt ifa *ift? c«fw ®h ft f< 

^TIT? <R1TO *T?J 1 5TR[C^ '5aR ^ ®fWF® W®T 

*11WI *UC«l1<J> ,, fT® >1®? ®t® *fT£3 | 


«%[ "»ft c«tw w® ^ft (*n)-^ ■srs *rRsj (®n)-4<r *ift?i 

C«IW RRi ^f'QOT 3WPR1 ®Rw tww "SFU ^ *NT 

■Jim I ^rTSRTt *|R *(.H<P >fsni CfP VH< f*tO? <i^®r (twin) 

®i$ ^t c<tR *rRsrc? (cw ctJ-Ejic^mi) c^ita 5 c*rc® *irra \ c*pt<t 
fi>fcvfc<a m, *n«?r ^'ojiR "iftora Rrf®3 *R*t ’ft'QTit m R*? ®te® 

*r# c^h -‘ffa srm f*re ’ft'GTH mfa \ nTttfHk^Hf>K>i<i *r® 

sjfSWi ft *rm (*rt)-^? *rftai Rfa ^t'3W cfcntSrsrt 
*d^iw <pm *i3k«« c^fr '5i°i*t oka Rra i> o ®t <3ki> ■RR '^I'GTrra 

'SRJ Rc<lC5*l R>*<l *imr^ 'Srlt'i'i-1 R^JS ill W1 *R l *RWT® 
RlQ ^f'SillW ®TRR ^TT'R ^5l«l? *TI C3R 5 ^ <R *H>1I0 t51 

<l's»lH <5W® *TRESR (^11) *tft? CSfi^ 5 RR ^t'WH C^T^’ 5 f x rj 

•R 1 1 jf i 5Frt *4^ aR>R f^jpj 'S ^«?1 C^fC^ 5 ‘RS'T ^^pk® I 



8 i (Rl^lW.S WT) t'sRk'14 WR AJ<R CW'STTt 

0 ®Nknn 'SIT, t'sNIc.ifl 4 »iJI, ®f?(, ’sfRTt, 'fet^Rl, 
®Tfft, t'SRkis C^ft^sR RT* ' J TRrt t'sNItiow •9 [C < p<1 


www.waytojannah.com 









































i88 


ksaR 

^R RR kkuit*, ki? c®rrrr tjr crr, remtm ftw? 

% CST»UCW-fl ftCRR RRim RRt C a RtERR kR klkf® 
*ttf=F» ^CRt5, CktRR fk CkRRT RftRR RfiR O a fkiRR 

Tift-#k R^Rk ^ikr® k.R<^; fkg Rk kRR kR^ Tiff, 
fk 7 r p k’ irfkt® rt kR *mk ®tr T ®ki? rtr kRttk 

c'sinitui crsr crtr kR rt i kk c®trrrr 

^Prrr fHR ^ 4rR to ij$ cRRtk fkkk w 

CsRICHs kRT kRR kRt RCkf I fk$ -sjck (^ k' R I ® 

RtkftRR ■‘Jcr) k kR ckR kf k^t i r$® ktuR 

■k^t“Tl c n RRT^[ i 

RR^ fRRR o RRR «rlf®3 OkC® RRR ®fiRR kkt fkt <R 
^R” RR;) l j‘ ! f s t iSRTkR fkT ®RR fRCkWR R®s R’kRSfkRR kkt 
kRii^R £tRR k*r i rrr kf®jj R°RRRi ckftt® fe® kR kitk ^5 

kRR rr kf ®3 ckfk w Rrr. RkRR srrr kf Rks crrr crrr 
ck$k rR& <r® R“kRk m kRR. £t«n mi kR rr 1 ^rcrr km® 

kkt <F®k9tk Rk& kftera Rtk kRR. kR kk^ crrrt kRt 

kk^i 

kkR k, CRtR, OTR, , RMt, ®tf®%, wtfjt-^ RR RR^ R ® 5 

TOfk k®i'Q k^ Rkt krttaR kk kRR w kkw rrt rr rr 

stkR rrrr M®k <3 kkfkk Rkst®! 1 4 RjtRRg kRtt'R kl w i bk 
fk^kiRR 1 ®er Rk& w mRfk® krftara kk kRik kR ktw 

kRR k^tkk Rk ^RttR kRTFR k!WlbJ kRR 1 

<R CkR kkkftc® RTCRt RTCRt kf®RR k'Sc'b'R (mutation) CRRt 
CRI I ‘ktER’R (gene) ^ kk©R ®TCRk RRR ^<3 (recessive) «HW ®lt 
Rk®f 2 fk(*t kR Rt I kRk Rkl til RR RkkSR RRkSf StkCR) ^T«, 
kt? TJR kR RR I fkg 4 kt RTOt k< I L^< kiR ^k^k’l f®R 

kkkRR fkR kR ^ RR^ R^kl 2(®R RsRRkRR kk CRRt RR 
RHk RlRR^kkkR^kt (depression) RR RR l R® Rkt Rk 
TOkkR kk kkk® R^T® Xfkt® kR ko CRP^t ^ RtRRfkkR 5 
CkRR®5 kRR kR[ Rl® kRR W*W RtkR I >> 

^'SckC'R CRSR CRR <tlk Rk<IW kk RTOf kRR kRR ftf® R=I 
RIkRkW, RRfRR ijkpoi t %RTkkk kk R%R k^f® k(#R CkR 
R°*fR3RR CRRI <k®l 1 ^ 
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^5f■'T^^ 5 P e f¥ffa f^oT 4||vs|u ^Sfj tgjps spgfFp 

sfsn'f <rcsro* i ispr >iwj *n*ra, -str^ «nH^ 

snsr^H >»)'a|, ^SJTfw m l WSfR ^5J igffiFa $<J'i||M 
?P5F ,j r =! R^ f%3T5. ^GTTI '5fl 7 R 'Sjrf^ TflsflR 

>il^RT < f"SC < 1 l 

^sfPJ5 S 

1. Gale. J. S. Population Genetics, Blackie and Sons Ltd. Glasgow, 
p. 32, 1980. 

2. Rechardson, W. N. and Stubbs. T. H. Evolution, Human Ecology 
and Society, Mcmillan Publishing Co. Inc. New York, 1976. 
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8 2 8O C®RR1 RRf CR*iNlM* 

^tt^3 rwrt c®mt#t r*r' st ^rf^srw 

| 5t i 7 n ^ 5 rir i RrftfRR* ^RfRW ^r^tr^'Q 

?f pmkrr rji^ rhr rt rwr Rt crtrr rrr crr .i 

^RTCR CR'ffSTt RT RT®TR «MtR RRR CR RtR ®T ®?HC'o 

<>rn^ itt 5 rtrtr rt Rtsro rt rrRstw crt® fRCR^ <k<h.rr i tRRRR -rpTrsf 

rfptr 'Q rcrj rrp# r^r® ^trr rrr i r®rt° 4 rrr hpii^I 

fopolKRR <PI RR OIRT'o 'Q CRRT Rtfc R>R£R ®T <[CRt RRTR 4T>Tt 

^feRif® I feg Rfc CR^ CR*M^ RT RT®TR RR ®RR CR #t RCR ®T CR 
'SfTCT R 4RS. 4t® ®R RRtRR fwR ■*!% R?T RCR RR I 

fRtRRtwt rr f^rf^ra ^qrr r=r\1t>r ®kr %r rt rtrt ri^jcr 

WfR CRCR 5 fRR® RTRTR CPtI RRt ^cy%1 I RR ^TRTR RRtR *$ R^if'® 
?JRT ^ g 'olRIC'oR ^TMltHIR ^TSRI R'CSlR® fRRRR CR'SRT ^CilC!?. I 



$ % 8 . C'sWRI ^SfRT ^RTR RRR CRRT Rt.ilC,^. ^J® ®r?, W, 

'STtRTT, (Pit RR ^ Rt ^[fflt WR RRCRt RTER RIR^ 

wf RciicR, cr rr sft% rrtr #tr *rar, rim® crer rt 
^rr ^s ^rrt f^OT ^trtt® rer ffiERts 

‘RR® C<M*1 ft?2f sff^t RTR '' 5 IS? , t fRE*tR C ! *n^?T c.<pt. e 1C^ ®C< 
<|R x »li < P ^tfR® CRER 'Si^Ir R5RT ^R ®ER ^RtR RR I 4R?. 
CR £TT^C<P WH CROC's RfR CR'SRT RCil(.R (®T'S RRtR) 
4R\ RRTR RRt 'RCIK^ R^tfRR "fR CRTR CRPt® I 

^ RRt RTCR^t I... 
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4$ Plait'S SjBtlBB CHtH® BlBtB CHtfB® ^IBR Bl ^J® 5ft®tt, 

bs ^ ’^tbb huh tobib ^ § i<w ^mus 5[M^ bbi bcbh 1 
RBf*rt 5jf3Rn^M tohib f^5 ^rc^rm^r bbi bh g 

^i®i bhi bhibi hub fn^® sn%i cBt*t® ~$jm 1 4B ^bih 
bibb -^f- ^ ^ssf| c^rr^ c rr bbi cb cbib§ bb fB^B ?|ftR®r ort^. 
sn^t'Qi^Tf'Q riwbb vsf^ ^^bb srr^t ^®ji bbib RftBtB rbht bicbi 

CHt I fHESf ^IRM <2f|«ft <s?Blt BIB (RI^B HUB) ®1B C*tpf5 

C^HTS R*(Bf® fHIBI^H ®1$ Rt^B HtCB igp^ RBt eft^B CHt*t® BHFT l 
R 5 ^ B%® CHB-CHBt Bl %B WBrHIHB £f!%B 35BB CBIH RfBHBB CHt 
'sl^ ®IRB HICB £TI^t ?>sj| <7>Bl '^ps^ HBIIB Bl®, 'oR $RIB BBI 

I 


’KB B1H CHIB fHS® £jt% CHIB® BIBTB | *M1 ffcB Bl ’tftH CBIH 
TO ^®Tt RBI^ iflB^ BHI I 4H TO fiTHlfl® B® 5 CBB BC® HUB HI I 4$ 
B®3 CBB ^GBtB 'OB^ TOBCB $. 8 iB® RlBtl® ®j!H RtIHTFHI BBl BCHR I 
^PTBHI TO ^£®TI BBIB, RfoR® 1 co 2 BflH HC^ RBI BR B»f®<FB 
BtHtHfHB BIB I 4 ^I®I <5FB1^ HI BBB TO SfBrf^® BI®H[ 

R^BBB CBffHBH^ (componds) RBI CBtH-#Htt BtBCH ®t® CBB 
^\s B1IB Hi I >(®HlS. TO f^® SfT^t Bl Blffa CHIHI® ^%BB 

BHT^ ii]Bs RlB-#BT^H \S. BBB BIB tg^B Bl Sfjva BtIHB CHt*t® Bt'GBI 
BIB Ht I RBiB Bt\H CB^t fHH &C'ST BIBI® fHBtHH HB I* '3®flB HB BBI 
CBl5 f^Rf'S HH^ 2fBt%» B® 5 RtB CBB BBf H@H "5B Ht I 


WlB Bl BtBTRB RfHtl® fHBB 2fl% CnPfS- 

(£)^t <iIB : 5l fH^B BBlfB CBBH *TtfS tw f^lf^B, Bl f®Fl %B 
po BCB, BC«T5 Bl ^WB&B 1 fB fHCB BBt HB^ 


®TB1^ HI BIB Bf$H BIBHB fn^B atl^B sBI^B B353 CBB ^B Hi 

Bl 5 ! CH^ B^jfBBl CBIB 5 ^ HlB, BBH sTBlf^B B^ CBB BBC® B7BH, 

l®IB, ^^PlIQB B*BH Tt®lfBB 4B^ 1 tfTH Sp^tH GOBI'S 

B1BC® ^CB I HBTBT&I (WBlt BBt) 2fl% Bl^H ^BH ^C® B1IB I BBBH 

B® 5 Bt^TC® Rtl 





FIB HI®T BTvB ^fB® ^CB 
BIB I 4^HB f B3IHB B 5 !®! *lftlBB f¥®^ B°I*IB B^F f*tBt CHIB CBB BBl 

HSB BB Bt Sl B l R,® BI®3 fsn*t ^^fBI® HtB 4B?. CBBIH CBIB 
B&II® CFtt BIB I fB^ *!®TfB B® B® BlFBlft BBfH CBl5 B I'SBlB BRI 
CHt B^ BIB Hl%R C^IB HI I HRH f BH (convulsions) BIH^ BHft 
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}8tr 


TOi-fTOTOt fen 


<7i sf\^\ <x?*\ toi ctos i* <7 tc^ wrftz wi ■srp <1^^ ^ 

sn^l ^ ^ <7^*t TO& TO l ’STt TOlt tot sn*tt to tow cro ?m 

4 s (.<1 «TT I ^ '511°^ ^>TO (convulsions) C^tT^T® 

topjj to i ®tc® ctof® TOPTifftro tot ^to i 

TOltTOni ^ ^TO TO ■^'QTTT TO3 <>->1ROi3 'SfWW TO (AS TO TO?. 

«n*ft toj< % to ^ topst ^nstwt to 3 tot tot i tott 

TOTOT TOT C®TT«t ^rr?7T TOTOffaT TOlt TO3 TO TO CWW 

t®^®CTO £t<R s<l^.... spinal cord-W 5 J>fTO?I (.4$ CTT?! ^JTTT 
TOT f TO ^51 ^ TO? TO TO1%® <^\3 CTO I* TOiTOW TOT^ 

to to -#r otto TOt to *rr trosr topi tojot. to? ^rgr 
^TOtf c-m*r® ftrocro to i 

^TOT®, ^pTTORCTO TOI^W ^Tf? 5 ! ^jTO TO® C p F'3TTf TO ^TfC's 
TO TOTfTO TO3» (TO TO5 CTO® ‘ s TtC?r I 4 TOTOf TOH^t (^TT)-*! ”®f§ 

fropt to TOt to<t to sjt?T TO^'fe’f ^ ^to *iw to 

bH'&l ^R 5 R1 4W l 


^$R Rt *I^R> fRER ^TT wfk STRtfR's R^ 

CRR ^CR Rt I ^t^^RR ^ «n^f RTtRttR 

wvblcflci <J>fR Rolc^TR RKR R^fCRRH R'sIR (Meat inspection 
branch) ib<M RTCR S- 


4* 


CWTCRR RRR ^fftR^RRHR 



■*RR ■^vsjf R>RTR 


R^ R^R ‘ S 3<R f*1 <t> I C^tl R^RrjMcr ^TCRRRIR *PC«1 ^(CRHCRR ^TCRtRl <C«1 
fRCRf&'s ^CRG^. I ^RR RZRRRtR CRRHHI RCRt^, CR, 1C RR R$>=> 

"^RR RT\CR 4RR RR ' 5 lfRR^R CRRt RtR RT C<£R CRH CRTC^TR £f^tR CRCR 
^HN RRt RSR ^R Rt 


RTCR Cv5RRTCRR Ir^tr R^IcRR ^irH5 RT^RTCR R®TI RJR^, 
^ fRCR RtSER R^RR®t RR, RfR’ffR^S R^^IT^ RR, CRRH^ 



<3 RTCCRR RPS C^f RfR I RtsCRR RCRT R^ 5 RtsRCR RRJSi 

RTR ^IR® RTR R^ <RR CRR I RR^? ’*TR 2ft® 2ft%5 

CRRTR RKCRR R^ <RR RPR|R fiff^RIl Rt*flST$ RR 1^ 


$>b<t\r RTCR RR^tR ^II^H 
^CR I 4R '¥tR c t feRCR RRl RCRT5. 
RRR) RJRRT RC?R^ 1° 



*tCR> R^JT fRiRRt 
CR, ^1R R»C«1 ^f5c*tR CR^R (' J ^R 5 ^ 

^TR 5 ’ RTvCR RRC^f 
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R'SaM 


^ 3314 333 | 43 3333 ^ 7^35 *fc^5 ■srr^C^T pi4fi>4 4f34 

4<i <#313 3pn3mpi <[% *rra 43 * 43 4pt 3ispi C3t*t #3i«i 

3 ^S? 413 333 |* 

3f3 43 s 4||V||ps 37S4 4T3131 431 33 (CW f^Pi3 4® 3ft 
(34313 33if4) 4H4 4E3 CT^tfa 3RP1 votg ^>3R 33 43?. 31P1 

C314 4TC34 313141% ^ C33 3C3 313, W3 PT4f&4 4ft4 ^f% 313 I 
3ft ftpf PR,iog 31R 314 £fl% 4 <f>i<f->i C3PI 313 4ft %4 

3^33 2f3tf3® 3^ (33 3£4 333 31 3P1 3R3 1333333 33 I 413 

*tf33t43 ‘jfBC'O'fl 41 ftfti 3C3 313 I 

*[431?. 33 333 4% ^>113114 £ft=tt 34J1 ftfWRR 3^ c f3iPI 
*jfe344 | 

3l3 (333 £fl^t C3R3 44(5 S'b'ol C3£4 3P5 ftl3 3t3 313 ^13 'Si 
3P? v5TT33s C3C3, 335 <4P? (ft33351) to, <3**t 3C3 ftt3 WPsI 3ft 
3lftl4 3135 313, 413 $13 3131 3ft3 I 4353 ^ 4$3 413lt4 *{4J3 
34 ^C3, W13 $13 PtPT tT343i ^PJ 3131 3313, 31 t>l<3IP1 ftfe I 

3 ft iffi SfT^t 3$ft 4C3 f3C4TP13 313J 4331 33J3 tP5 413 3ft 
®35lt =Tfftll3 C33 43S, 43 WI 44% 413114 43lfi> 3131 313 4RC3 
C3t Sft'fft Ptf*f44 31313 I 44TC3 (333 £f%4 R$4ol(3 34J1 3*31 
3p1 <£13 C’tP'fa ■'JR 3ft4 3*^31 4^3lft 3>f$3 4hl(.\5 f'R'-s 3P1 3l3t3 
C^TP'TP®^ '3'3'^'fl 3 ^C3 I 

3f3 C4T3 ft?3 £fftl 333$ ftPI C333 £fl% 4?*1 f3Pt3 PlPI C3*t®1 
>53?. <53 3 I PI 4 1 £fl*ttfi> ^$7333 3 s C3 '0t3 Pit £fl^l3 PIPE'S 31313 I 
f43ft 333C3 41>1 8 

(i) 4l4R e 133it 2(1% (333 f33f3Rll3 'R|v£j»I'G} £fftl 3131 <314 
3K3, 

(^) 'i|1i^»|<g gfl^t 311)313 £|ct)5|3 3lf%f3^5 3I3CJC33 <PC«1 ^513 3lvT3 
Sfp c«13>^4 <5f3v5 ^31 ^5 ’fll^; ^53° 

( 4 ) ' 5 » 3 T| 31 4313 413 1 #3 Ptt3> 343 £f3lt^4 3^ C33 3£4 31C3 
311 

f4^ 3l3 Pit 413J35 £ft^t C3P 313, 413J3 Pit Sft^P 5 413 
413 c3T*f4 31^31 ^t«Tl3 I C3PS^ £fl^ 433'S #f34- 4TC4 33 ft 313 PI 
3f| V| | ^)f5 ^ 3*tjfs VKljt^ i 41 ^141 4K333 Sfl^tfS 3l‘tjl'»lc<1 3C3 
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itfo 


®tl*I-'$R'i||M fR®5R 


-snR ®israt r>ir ft?a sfl'ft ^ir> ^»Tt rrr i rot rr^ir pit 

^fRvs SJt%RS iSRlt RR 'SR PTPf® Rt'GRTt '5^ ? ^ 5 I 

'^/RTSTROT? WRlt <> Rif^ Rt ®lfRR>=R t^fe’R TOlt ■RRtfR 
^spj^R- fR^TRR ‘jfik's ®ffPTfE*Tt RRt RTR 5 I t^T^PR R® 

vSfRlt RSifeR 5 ‘P#ST’ R=Tt I 


v5IS ?P5 RRFETR i£Pl f® <K.«lH, Rrifst R^jj RRRRR ‘Plff>'®l’R tRRR®1®I 
5f?J RR RR(f| R 4^5 RRRi iSR?. w W rRi^'sIR R®R 

?MR ROT OTRtft <R^f ® f 5 ®, RiTROT?! ® RTORT%R^ ROT RRR 
<|^R RC5 C'T'SRT I ^ WI R®f5 RPf RW R^t RR RRJ I 43 CR 
R 7 «IT 5 ^ upR?. W RRR ^«J R3R RR I TOltR ''R w Mt<i>o 2 fl^ 
rsr RSTR5T RRR Rt l 'atR’R OTI *#R Rt £fTR 4R* fafR5 

^lK ^5 ^ vsR'R <RR RTR I 8 



RTIRTt ’pt ’° C T§ l *(R R1R1 5 ! kRi fhR ^[R 'si^PTRR R^TTR 
3pj\g R3RT3T T*f?Tt ® RRfR RXS R®RTR TO, ^R«. 2(£R TO 

MR -jp r>r RTR 4R?. sfl^t R^^feTR R^*t (syncope) ^ < ’K® I 
®Rlt? WOT RR R 53R bo CRRR5 RR3 SRRRR R®1W1 RSR 

«r Rfe’ltSwR’ R® (®1®R ^R) RTR ROT R^WR ^ 


(cerebral ischemia with complete anoxaemia) I 

eftslftR* R^t TO^fRt TO1< WTtR RR ^R° CR*tR 

.5^ <FR R( | WRlt? *®1R TOlC* TO& ’ttRR'It « 

^T-fRft^T R5R <(RH RtR R, ®rRlt W ROTTCR 2f®^ ^ CRRR 

^’ftR wtr csr ^ Ri«ft ftra ■2ft% Rt®n -*m r 1 

tsrs ftn <w 1®, «w ^r opt, ^ 

ft«m (Applied physiology), ^IfW»I *^1*** ^ 

f^, ^R, ^^ ^ ^ * 

Tfstuv i ? ^ i <$ 

CW \kwtf 

f?r#v5 ^mt ^ <?i ^*n ^ 

C^FIB <ra<3 ^1%^ ^ '^v5t5v5T ^ 1 

^ ^vm c4wri^® s =^ w 

w ^cn ttbi vot c^H?R^ ^ '^ 5 tt 5 R 

igf<j|'5'3 ^ft^l C*^C<2 ‘CTOTf5^ Ol'G^ 
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wt o>im>m>< 

sfRF ^ri ■*rm ^«Ik ^s 5 w c^ c^ i n^ c n <p«h 

C*l, carotid $,{.«1'3 vertebral artery (CSJ^FfiT®^ 

R)'S<l<p|'3 ifSl^TT) ^flhf '5n s tIW ^3= 2(wt £ft%3 vSsH 
WR ^ll^l 1 )) *10 f^Tl 4??. ^ra Wt ^JOT ^5^ <F31 ^ f^fl I 

^ « CTi\5t-«n«mi "sr® c&s t, 

'5 C 1C«I'^ (ruminant) S.MM vertebral arteries 'Sf%W 

arc?*! ?rc? ?n, <m *n$rra ^spt*R ?rc? i ff 4 ^si 4 ws 

Stop's an% TOFT ?t ?i*i ?ras*fp® <fl 'Sf^OT? (bruise) 

fi^S <TI'®gt *TBJ *TT I* ^p#T5I 'G Wffc. * 1 ?# WRS 

' 5 n*T%5J (humane) 4?° ^CbCiJ ^ ^J3fT?I af!% ^\sfl <JM f?TC?ft>\5 ^3 I 

o 

I 

1. Muzzam, M. G. Qurane Biggan (Science in Quran), (in Bengali), 
1st edn. Rajshahi, pp 81-84, 1967. 

2. Khan, G. M. Al-Dhabeh, Slaying Animals for Food in the Islamic 

Way, 1st edn, Ta Ha Publishers, London, p. 33. 1982. » 

3. Callow, E. H. Food Hygiene, Cambridge, p. 42, 1952. 

4. Horder, Lord, Statement in Support of Jewish Method of 
Slaying Animals, 1950. 

5. Hill, Leonard, Statement of Director, Dept, of Applied 
Physiology, NIMR, UK quoted by Khan, G. M. 1982. 


*T?J I *||^J <£R 


o 

\ 
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<t t'b r c^mt wn ^3R 4rrt s 333 csrwi 3 rrr <srt 

^333 C^RTUR ^[33 Q3, 3R^ 3# ^ C3fa 3R 43^ 
3131 31FR 3R 43?. 3# ’ll ^Q (C#» 3R) I 

^ ^ < -^ 5 3R1 ^3H3RC33 ^3C3 
^<g3t3T3j ff333 3133 3R I ^ 31 C3T3C33 $131 3R^S 3tf3'Q 3l?3T3 

43 ?. ^ ^ 3 j 3 3R tr, *rar 43 ? 3 ? 'sif^s 3i3R i $3R3 'SRiw* 

oR3 -5Rl^ 33RR ^£33 3Rt 43?. 43 33 3R^t 3T$} f^SaR 

sfiTso | 4 Uvffl 'ai<jt's <P<fi? 333 ^ C3tm, -$Pl «P3l, 31*© fRR'Q"?JT3 5 
3R1, 333 'Q 3TC3R 3R«I3 3l3W3 3RTC3 5 3^T3ft (31) '©R ^1® 
ftC3C3 R-R33 3RF® 3C3CSR I 

i i ^33353 c«fr® 3R1 g 33 3t3>ret ^3 C3RR 

^^R- < lR«!.^l RW3 43? *lft3 'S 3C33 3C'»©t«I (^1% R3) 
^5fl3?T33 5 lft | \S ^p5 '*fftR3 3<5Ct>C?J C3*?f 31333 '5£3> '5f° x l I 

\af5 4'QC,'llC® ^(.SR s J31-3lPl 'Q C3t3 8tl3|^ 313^® 3TC3 I RK 3RC33 
f^RR 5R3 0313*1:33 C’tT'SR 43° Wff^<S $C3 ^3f30313R35lt, 

<pPi«pif ^'sjlR 3>fo<P3 C313 'ft3I < J 3|3»C'® 3TC3 l ^10®3 
^TT^RR ’S^tR 313TC3 Rg*I 3 <K3 gs^tWR 33 Rt^T, *lM>, 3>H3$. 
■*tfk33 RRjfl R?I*f 433 #3TJ RksR «TP» 3>t3 I 4 ^1^1 R3(34>I3 ^F® 
3RI 'Q 3T%I03 5 'S #3t < J^5 5 *<!(.'© 31R I ^©C3 ^ 3J3 5 4 33?S #3fj3 
'5RJ i£R5 ■Sf|«|R<I» fijf503t33> | f^jf ^03> 3hhJ'©3 ^5 3J3 ^®R 313JC3 
433 #31^ C3R3 '5poMR eR’t 3R £RR ^ 3R£'5 3tR 43° 43 

3Rt *te®T, CTPTvST, <P133t^T, C3^3ltf^3, C33^Rf.,¥t, 311311331 

^5Jlf3 C313 3tR I 

: ^®3R, 3«R ^$5^3 3^3 ^[3353 C3fa ^3C3 433 C313 C3R 
33 c«r 3RI 3®3 l 4 ^1\5t 4 3Rf CR133 ^-^33, CR133 3T®1, 
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R^H 


iff® 


dt® 5 , to wifs to® toc® TOt<3 to® p® c<r?rra totoc® 

■'ifiro TO® ® 1 ® l p®TO$si sn^3 c®t*t ^TOp TOTO^t PC® 

to®*i ®>®c® ®tc® i ptosjto*!® ^ 5 j ) ■ 5 r?r«Tf <3 ^Irop ^c,®>® tocto croci> 
totoc® TOtro®T toc® 1 4 f®®c® cror® tocto^ c® totoc®® *ic® top® 
TOTOC® to® 'Q p®ro$«T c®t® ®>®i tt^j R'SeH^'o 1 

®f*T (.<"5 Rw ®T5 ®T® TOp ®>C® «c® ^51® TO® 'Q p®»)*C' r l<i TOTOC® 

c®t® #rop ^laroc®® ®sr®ro p® to® totto 1 

(O p$ to® top$ <#5 cto®t s tom toc®® toto *tftei® 
^ TO®t c®m tocto to to 4 tosc® ®®ro 8 c®r*t #®ip 

TOTO® TOC® I p's®!”, TOp® ^i)g p? TO® <P*£§ TOJTO CTO®1 8 (®>®'5f) 
TO?I R'&H TO 



(«) toto ®rc®®; tot t fesn toc® toto ®rc®3. to®!® to i tot® toto 

« ^?j vsn?r^ 5TTO ^pfS 5 TO® TO TO pC*f® ®CTO ®®TO 8 C®1® 

wro to® to® i ps®R %srt toc® toto toctos to®c*? c® ®® p® to®t 

TO® I ®ft TO!>18 ®T?J R^H TOS® i TOTO TO®Bj R»g CTO| ®CTO fofirl 
TOC®® cro^i Rc® TO8 pc^ c*T8®T8 ®ft^t® p;jl® i ^ TO®t pp c®cro 5ci 

TO ® 5 ^3 s T' 3 TO 5 ! f®®it TO® TO® TOTO TO®C® pTOra® C®*1 TO®TO TOC® 


(8) St®p *r^TO p^ TO C®t® TOT 8pt TO TOCTOT (TO^t CTOTO TOC® 5 

froro ®>c® ifl® 2 (®r c^rcro i to® toc® to^ to°to p® ®®ro *8 ^iTOpp^ 

TO® TOC® l ®f®TO® ®fTO^ TO TOTOC® TOTTOTOC® TOTOTO TOST® TO 5 !® ®®TO 
TO C®T® #®tp ^STC® TOC® TO l p®®K TOP® TO 5 !® TO C<t8®l8 TT?T ft®l® 


TOJf® l 


CTO^t ^t® TO5CTO ®T® ®T® TO^® 5 ®^ PfC® TO ^[C® ^ I TO5T ®B<J>® 
®T?T (TOT) fe*T TOTO®T® TOC® TOTOSl® C®M TO® iTOTO ^,8 ®%® 
®C®I ®P® TO®® CTOWt® ^TO® TOCTO^ TO®t® TO^pf® Rc®C6p I i3C® C® 

%ctocto to c®f® TO®t ^® crot ^croTOt TOif®® ^ ®i^ 'flu's Itostto®®!® i 

'STOIC® (TOTO TO® C®, TO^® TO®1^ TO®®! TOlTOt TO^J R'ssH ®TO5 l 
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i<?8 



4 s in ippft g*rgt^, grgr gtgti; % gfggg <$g ’Hf 5 ^ 

^rtfK’ i (c? ^) gw fgg, ^rtirt^ gff gfera 
■q-fPr^ 'tt? ■srt aj-g?, ggst gffftw gt ^rtw gg f%f 
grcg ggt'o fr ^eg gig gc® ggcg fggg 

•5TSf< digg (RS *T1W? 'SJffltiS. C^T 'iJlRSTR « gftg i£]g; i ’'3Tg 

gtgj ^rgf^s ggR fsiftcgg^ gifag; ffefg gf t 15 ^ gggg 

^ TjfS 'TOR i ^g;. ^rtfrR RRS RJR ^Rg^ "*1% 
g™R I 

^gieg gfggg <pi (^srr) ai^R gRR %gg i gg° 

grg w ^pft, cw ^Rg> ggtgg wrf% mgg gigggift 

\s5fj^o CRT-CR^TCWW T?R ^ gi «RgR gw «f1W I Wfgt <MSc<P 

«ngtg *wt gRjg gw 'jftftw i£iegwg gw gift gg;g i ^gg Rift eg 
fggji \oi^ wfgte^o ggt Aeuc^ i 

^gieg ^ fgig ^gnw cFcge^g eg g^lRe^g ggfg^g 
grfggs at^iH ’srtfT^ i gRF («rt) gl gfggtgg ^ ^ttg ^gg cgR 
g*f^ % gr i «*[ gg ^jffft <s g^iRe^i gg tg^g tfwt gRegg 
We^g grteg i gRg ^rt («n) eg* grt^ gt ^Itg^t (gt w 
R3H) geg ggf fgft, ftrjf# « cg^^frp gtaj i 4 cg^Ttw ^gwsig 
spin i 

^jffftgg, ggsf JRlRc-tfg ^gRta ^f§g>^5i «fggggggft ^g° 
^'fftgR Wffc^g gg aigigg Rifr^g gRtj gw^ cgRR g=cgcsR i 

gnegt gRu ggw ^grr gig eg cg^ ^gwg cgRf frtg^; ^fg 'Q 
fggfg fw i fg^rngg RiggR gg^® ggsg g^tg>H « gegr gt gnrs 
gg^ wg, eggg ^ig^tg#, gg, ^g ; 5tg, ^’tggggH, gmrgg, f gs 

"t^g (black-holes), tg^«ll, ^jgtggg^g, ^gjgTgg (quasars) t^gjrfg 
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f^53R 




*R*ft*ra fm i v£R f^ wRre <3 c^rcare 

^°V ^gjpfl CT ^5 <ratS ^1 WHM I 4 ’TTO 

^ >§i?r§ cron firoi *ira $*ra ^wi Rra 

P$ l *F53R ^m*t <n ^p«^j ^ ^Srj i 

4?rf^5T1R ^5?J I ^ ftTR 

(laws of nature) ^1 ^TRp ^?Hc^> C*R3E5 ^fT «rHc'© ^llwR 

ftnaFt I ^ 3ETR5, C^R § 

(>) inner solid core, (2) outer liquid core, (3) mantle (4) 
plastic, partially molten region (asthenosphere), (5) cold, 
rigid region (lithosphere), (6) crust (*TB1 v j?l4's c 1 

SfTTT VCt ftWlfwIJM fiftTT (t f<n c llft'i>ls), <£R° (3) 

4T^3<J (atmosphere) I ^t<R ^R#*f *5R <3 

(R'QTTl 'Sff^F'R ^1<1\ ^>l<l$ PlSJai^^fa I 

t£)^5[Ka «t«ij i 


^cci (atmosphere) ^ 

ionosphere’ *Tt ^JC*R X-ray ultra-violet radiation ^ I 

<£M14M RR magnetosphere CRRHR 3°^> 
<3 C^fT&R ' 5 Rv5 '^l v oj v 3^ 'oR^t <4^ %*n 




, C3T&R, ^ <3 RWR ^ Rt*fl ^H1 l 

^R'oR^R RR magnetosphere <3RRR *[f3T%3 '*11^^ C*R ^Rl I 

<£) RRt 'STtUR ^rf5£R3 'SfftR I R*J<pM ^8 SRIR^f 4«TW<3 





3 S& 4 -^i j»*^ta^icoj 3 C?I-f 

^ 4 $&g (J 42 »iX£ 



£ g &o C5T5RH Rt3t ^RTR 4tRE^M (CWR 3tR) RR, RpTt, *ftR3 

^ ^<1$, RT*ff^ ’“RRR'ft TtW I C$R$t 4RR 

CRR C5R31 RlR'RJ RF5 *ft3 l 

Rpf <3 vs[?rR *j3i <\$m 

f^gll^g '*(1C G i!t>RT ^?ft I fe*R C p i'8Tn<3 ll Rl'o't^, 

^5fR 1 §p5 '»T 5 t f^lR \srlc^ ^[C’R ^ ^¥t 
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$«>*f1% RftJCRC^R ^rc«rt <3 'ai ?l <* I (.4 4 I 


<3 ^jfaftR *nctf l< wRm^. * % ^ 

i^8 '5ira|\i> >£1??. 'Q *-<4 R'3l^^«K<l 'S(IC c llMl R>R1 | ^ 

2pTC^ (gRTCRl $,CRt^ (71, ^l<J>MR'i4l 'Q ^1%R 

f^lfetW <^3 < f‘'SrH *TT RI^C^I fiJ^f'SG'S CR>M 1%^ 3jfl! ^<5^1 

W RR *ro RRR f*H R11'»'$5'® '3^5 '3R I 'ailC'IIMR ^RRR G ’STfCo^ 
'fa'&lpRi RflRjt RRt R£R >£)R“ 4RR CRW 'Sr 5 t < S. (71 R 5 *® RJIRR 
^■RRRR Rf gR>«1 «Tf« R>£R ’®!'Q ^IWIHI R>R! 3£R I 


^IWI G G|3fi<p|<7JR ^‘ 9 ff^ *£R° Sj^Rs ’ 5 T >p tlR s ^R'ESTfRR 5 RINJT f% 5 t'S 

<KRR> *|'o|=rl RER fR^SR, (3PTRM G ^R° a)R "Sr® ^RNRRJ 


*fRT$f R^aal^sfacfR ^fRR'f <KRc^ I ->110=1 fill's 

r>cr fRRrn® '5jjr^'Gc<jc=i<q ^aj ^■‘T^I'Rr <pRt 

'®R7^R RR>«T RRi<f*f£ aj?p RUC'-I*! 



<KR 4R^ ^ 

fRgTC-CFfa#R 'sR^f ^TRTTtR nf^T® KR I RRR'sfolMR ‘RfhH-fRft’sfl 
cQRRjT < 3 c ff^ fM CRR RTF® ajT^t Gjfc>f&\® ^R CR, fR^IR-CtH^R 
‘'JCRT %R frrRj fRf*ft ’fg v®R^, CR'oIR ^RR, 'SfR 



Tj*lrRtR WTCTTt, ‘ 5 1T 5: rr (7-Rays) Rf*U <3 RgRRrlJ (X-Rays) 

RitfRlITt *rf^a I ^tRTCRR Ff R«fT% «^sftai ^tTRH ^KC*tR 
R?FRRR%? I i?so8 Rti3 Kjm 3^TR 4RWR (71, C*tTft^ 

fR>?R| ®R '5fR°RJ[ fiMl^k'g I ^IlC'llR OW3 *tf^R *lfRRm® RTR'ft 
(^fl^ CRRSR, RT ^St ^TTR RS'tt %RER RTTOTtR fRR^ <1^5) 

R^5 fRf^R®!, 'alU«1l<) > iRWjS,, RF*’ 9 tt>R 'G RtRTR 2f\»|C<R ^RR 


*TffrH-fRft’SFiR Sfl^ ^RPT^ RTTRTf RRC^ W ^R I ^IC«ilR ^ 
SRp1% (v5r<ft«5, ^ ^seft 2f^#) ilt *n^fi|<>T^ 

'®KRR %RR f»f% ^IR i}!»i\S grC5T fwt^t CRT^R (Bohr) ^TR 

IRtl'Iin^ ''S-R^fRR <RRR Rf GfRRRTCRR R^5 ^IC^TfR fRC^^R « 
« c t»f®^FTCR R]t'*tx( ^RW> 5RFR RR I V|Cvb*1 RF® ^tRRfJ ^ 

CRtR'^IWR RF® CRRU® RTT® %(.*$•* fHSf^RrR ’fRRf‘1 
®1RRRR R^S^C^n gfRRf'StH^ R^«“fCR Sjgf^ 6 ! <RR I CRRR R^ 
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C^ $C*dH ft? ft? ft?R OTR 

^RJ ^*F*fW cTR 5 fes ^ | ^*R C*CT ^ ^(P*IW 4 *RFR 

*hf ^iiwi* ^ c tR c*rm ^r5nr i ^rra ^ ***w 

C$U$ f^ ^FWt *HF <7R, V9l^w VH <Rftt?I ^rRR I 

^HWICT^ <J< ftsRT ?$ si||Cc1|<J C*tRW?l WI 

^R1? ^?J | fcpjjft^s fiRf? 'SRJ <RR ^R1 ^3I‘ S 1 £f<R 

ftssr ^ri c^r ?ti*jr iri <s> oti < j^ fejftvs ?ri ^r wn^( fts 

C^fW S°C> <>*^^'4 cT^F CTO <j|c^ *RRT<1 ftsf?[ | 

Sc'ef'st^ *T<Rf<3[ C4C4 5 ^C®^T *J*R rfSF CTO <iR° £fl$ *tft 

^*r wrc^F ^ i <rt^ ^^rsrrfas *Rr*n«p oft 

TfRwf & t ffca %it to*?t ^rat «n« ft^ffts 4^ 



^r$ift fro*ppj?w *jnjt cto 3 ^*nri$ 

Schrodinger R^TfTO 5 4^1^ ^cvb®1 ^j‘ 5> T?T‘ 5> R <pwH 

«iic'5 ^*hppu l\f^*fl°i ^ri 

^r <w ftft *tft? *iflRtt w'g* 

C*R I QTt’tft (Broglie) 4^-^TOtTO 

$$nfav5 4>C?lfc*i I ^ >IObC«U RRnRJ ^R!<R'&3lCH<1 ^HRR C*tm 'Q 

^tfTTO ftTO4> *tT41 ^4t ’tHRRR* R^ft^ft ftaTO *tffa*t^tR 

^q|<P^j \»jci'©lc < 1 ^Jt^Jl <MI >18 <3 ^ | ^ ^rf^RTR^® ^C^CCI 

*f l<R l c t ftE 4tvb«1C<> ^JCRRRRt ^5^51 f&3J CTOT C*1R 44^ 

>t<^°i ^r^tifl f44R f?*t to°Q)R *p*iI*p«i i ^iR^iRl^ <3 ^hR<? 
^cfaEfrl ^T s RJI’0I 5 IH ^RT^^R ^RJ ^<^*51 ^ff^RTR ’STtWR I 

^5TR vet C^RTf^R <RftiTt I ^cwK, ft^TR 5 ^RTRI 

fts^t^fcf vfj^ ^trr c^i ^ Rsn^ttR ^mi i c^mt^m 

^fftfjR ^C<^<5lC<5 l*i4jfo»<P, ftg C*R ^ 

stfaRif Pifcf© ^ ijft >»ft ^ i 

wWl^ra ^Tftrira ^5 ^5 v\\^<p 5f^§1 RC^'Q WI ^Rt< 3 ^Rtf^ 
^TTRTI C 5 !^ I ^IWR <71 , Ql c t? 

m*Tt C^R C^R c^M ( 2f^1% sm*f ^w ^\ 'SRIRJ WC3I 

fiRst*! ^ W'oH?! ^1^1 W 4W C^l^l ^*fft«i l 

^C'o, ^TfC®TR ^TC^R) v£J^® C^R ft?5 ^ %5Tf 

i WRH, ^rtRTR «fft ^Tt 

i C^R ^^5 ^RT<f^ 'S? ^<RJ ^R<ivs*i ^ 

^cciR ’lfs>c > ® C^fl5,(.^ «RT I ^Rsrft ^^IPRI 
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MV 


* 

arta-p^lH feR 



a ®a fga ara^ra paj <na?. at® wn^rra nf®a aata i w^twa 
waps aaa asps ^ea RPiaia la^&aia n^a aw, ®aa 
rteaa faair® w *t% wpffa pppatf 2 (w afaam *tf® 
pa at icf pig arpnw ®a at?!®] w° Blwia nf®a ai*fa 'snawa 
aiaatafa® 4#)®aa etfear ®at ataainla® catata ww 

31 ‘ ^ PW I 


S ^ 

•?l'»ica 'siwiaife (pa bbicw fa®r>®a \si^<pi) lap® afantn 

WWT®Bf®at fappM (®®B E=Mc 2 CaPEa, E^Pf®, M= ®a 'W?. C= 

arwra nf®- 'aipaia®) nffoa ®® writ aw aea 'awi® falaan anw 
®l ^t®!® fwswa® i ®ia®ia i®®ca aitc^wa ftSQ><naap$. ‘nawcaa 
atea 4#§® wa f®^ aaja^ff anwcaa awca ftfaaia fat#am 
£®fa aw i Rfaata fntf®atcaa ®a nira®tfl wttswa 1a©f®arcna 
csea ®a i ®wa at«f®it pw tf%f?t® ®a *t% aw# patpaifl 
tap® pfaarn ®f®w ararafa® w i $ cawt pit aa lap® afaata 
lap^-d>ta#?i *rl® ar ®iawa 4t an? ®at piaffe®. ^ea cat^ia i pa 
caea® pffata Pi®t®n ®Ta®t, R ea a caai pa caca^ ana® 
lapw-cEfwfa afrfta p*frata ®t\*t enaraj fa®ta aw i paa't'f 
®t a® fatfe caw c^ffa® ®Te®t atwa p*t!aia®ta cw 'sa 5 pp c f warn 
atea i artesnwn arasrcaa a®atn aia awia Plan® fawPttacaa wtfta, 
pa ^tatfl a® a® eanft aw aca ®te®t law ataw i 

pfea-rifwla aririffg paratn ®r?pt at 'atatcaa fn®t ®te®t Rcaca 
a fafb^s , 'ojpaa aPa ®pff®a pit aw i n*fa ®pgf® aw ®iutw nta i 
anwia tpf|f®e®t $f%a ate®i® aietrta atta i 4t stfoata wtcaif®® 
( Sfecaa ap®t arwtaps) ®te®ta §af^rf®e® atpp®a caw c*ftfa® 
anaa®ft ( co 2 ) ^a°s atf5 caw cataap® atfa atat -*t®at « 
atfa ^aaraa aw i w- aat^a stfert atpa®w a%wa « 
anw^it ^ ^ fe w ®taataj a^t ®ca aw i *t®ai faf®^ wa? « cata 
aaaraaa; ^aTara wwrca atwa pp, an®, at®t ® aw >sfat w i 
>^®w caat atw ca, pf«tft ata® ^it #atna fDc® awt ® ^f®a 
aca i^Ptra at®ata aicai® a°i?a ^a^ apaa £ffen %aca 
®Bt aw i arwta 'aarrar ancaf area® >s®pp c f p®a anw at #a ®taa 
^ac®ta aw aw i ^f%a R^f^aa =wj awwa ca, 5Rca pa canB 
» awnaataa ^a^&i tafat aaca £ft® anwta afaatcaa artatca pat 
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Mb 


i f^srftn c t'a 5 ^fj ct, R^> f^ mf*i c#r 
sRtRrc 5 CTt? vstn <?rr^T%f Tfsnsi i ^r^rra ^«f gR*^ 

^51 \W$\ ^ CWs 7^ ^ ' vsl ^ ^5 W^T? ^ 5*TtF?l 

'ptR® ^ I ^ ^Topgftct fiffe^pcR ^ fiffiZRIt V ^1 <11^13 1%^ 
(3TR ^ "srn^n mR? f%vs^ *K 2jf%TFH vf6r?j, ^ 

^rrc=n nf^rtf^® ^ <Rc<) k*i Tnrr ^i. c^ ^m?m nrRn ^nRwi 


R>°<n S°frM><J C^TFt 2R?*t ^^5 I Rj^i ^|^C| ^cn? 

nRnin? Rc^ •( <*= <j> nn^®) wn^rf? ’5r^$nj < i c f <RR 

nnOT^ ^c?f nTsrgft 4n° nt^Rn n*<n w cn'otwi 

faRftSijn Rn> RtS ^MRI 5f!w I OStHtR ^3RRnffi>t CT #n 

('®tnfR ^) e ii'» c^ cnw Rs^n n^?i ntw cnR 

3mfi< ^in? Pisfw n^ra mink? 'tetf^s ^f%*n Rra «rR^ i 
R'SaRRH RtJSTR •SlftK ^n? ’Sft^R 


c>i<ru <pic'si *rrfttwr i (RR^cn^ 

«RwsH) nfni n^fR iftrsrM 



Rs^h 


\gR ffRR 'iliwl^ ^ R*R-R$si?f *HJ RRe?fl W C15U^ ^fR Tj« 

n>m, R^\»ic< *fnj < p'o»i, 'o , N cmmwm '®nt wt^R<p Rstt^ 
$'©)iRc v ® sic^i^t <»^t ^.c?j nic*® i cnR RsRRn «ji«j>j*ci ^s^s^h. 


Rjl«, ^nPR, R^|R'0^<J c f, '3Rt nRI Rt^UjR'SrH ejl«lR ^.nRR 

RpnsfR^voRn (RRnR’ sic&'BI &l®itc e ^.*s i Rc*l ? j'»lc < i *i^ s *1l^'s 

nflin 3j^fiwi' s rrR cw*ft5c«iic'» ^ ? t^5i ^?rra 


rn?n ^?r i ifipiH c^ vc'uic'oi^i^ ^rfw 

wt c^s i Rc*r 


■srtsw^f R<jjC'®ii *iR<ic^s ^ic'iRw f^nrrc^ R^?i '*tfe^ Rprc^ 

sTt’TIM C^® I <RR S’RiC^ ^MlR ^nsft ^\9}0\l 

?f^t c^® i h c*p*t ^iwi^w ^ 


\®ra 



'Q 



^t oti^d *m 


cttl nrnRn® 




sf*m c*f's^rf'Q nrR c«n^ ^"iwiw^ ^nf^f^® RRwai^H ^«.nr>r? 
n>nF® mr^ (nR^s^c'CMi^IR 7 ! m ^l<ii(. e ii< i ' y rsC?m e t *rrw nRf^® i ^ 5 f5 




^<pfL> 
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'5f\*l'Q ^H^'Srff^ cw to *nt^ l 
^ 4 <k ^5 vo^f? >11 $iot <3 to (Tn^n^n^t to 

i vs^sf ^ <j|\5«jw^ f&fero «rc?rt*t to 

i ^-c?i <n <tto#u tsfrori R'saic^ cro fei <$ 

^tor 3 # ctoh fafai towto «j<ro to i <fe* 
<n ^fe§i <#<jft<i toto^ ^tor fern <jsr #a <3 ifwfe 

TO ^ to*> i 38R#*tR ftspi c<fM^i w ^FDc^ 
^Wf^TOrl SW^P^t W37^. I TO^t 3 ^C*tf (fo^f<£|S|?C<lt 

R t g%R ^ ^ftvs) ^s csntuwi fe ^rt^fe TOTOfw 

<n>iRfe fen Rfen ^j<r^ to <ra ^c^ic^, i tor ^£R#ir 

f^^cj (^^=1 \q^ frsfira to*ti <3 Rwt sfcro toi i ?sr <3 

to ^fei # 11 ?; ^>trto fetrot toto to ‘to i ^trof*ii 

<ftl f C*RR *1H<IW33 Rfcjj orsf^TO^R fe 'S W5TR ^U TO1 <K3 
f^RTO CTOI C^ffl ft*# 'pTtfe ^JTO I Rvaaf^H (71 

toto <?m, Mf *rcw ^u ^ fe i toto 

4? # W ?W *£RK <3 ^MR TOfe> ffilpT 

^j t{ W 2HTR TO I WTO fc# ^T*fR efNfe 5 TOW ^ TO#lR><!> 

Rt TOsf l fcxft 'Q^R <3 #RTO <JTO ’OtfeR 

>|R^? Saures-4 RRfTO I 4? TO*f 

Rf*r2 f#j3 wfi> c5o% TOt 3tfeR 

tq^o ^ Q % ^RferR o ot c^o ^t‘ s> f 5 rrai 

^ ?iwt ^ i #^3 ^ to 

#?r^ w ^Trm ^mt ^rwsi, ^s#t 

Tjt^T fwl^t^ C^FTfWPT tr'b (Kr 86 ) R^fW 4<f# 

RrR% C^o^l V0<J^C4» feff TOW %TO '5f^ c t ^ 1 

» 

wsitw j fsrSH- ^o t^t cts gsjs vo «t' !> fsrMr?r ^<5^ c«tw 
^Hj-^lW. R^Q'o C^lRyl 1 ! V'is-'S^ C^'S# «?Pf Wc4j5l iMoW.W 

©«t i i^8 ^nr^r w?ra ^#3=! ^ v fmt c if^ 1%%c® ^t 

3!?.trf? ^5ttM Rtg;R'i> *5?^ ^T<#^S 

«ttw i isra ^rj, cs 133 wi R^fa\o %*m ^csra 

^fH Rsni %rr af^'f ^n ^a i ^ cw rr rsr cs 133 
ww SiiSi^oi^^o an * !, raRa to rstr i fa»tH 
•u'aR'flj^la ^kr '3iic«iia aca Rra RT^n i 
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Wn-^sWt*! fWR 




1^3 Wt, <4m Wentmmt lipF n^en WTC=TT (71 nm? 'iihs^ 5 ? men 
nt (S.S'boffO X io i ' 3 (Tig f^Slc<|<] nWn ^ i£)m *ffnenm nWn 

'srrc 55 n^ 3 nn i 

3WR WnTW 'Sm^'f no '^TT'O WmChit 

stfimntn rnmmf^mw win inn nene^. ^fnsfntft stwn i fmst wo 
ojfnftn ^8 n%m ’jftftn w went ntm ^ fnn nun wen, 
®^[5n3i cmm '5T^3e = r men i ^^fnftn nfn wltmnfm m mmm, ^i$en w 

3^ m*! Ttcnn fnem mwn wr wtjnm mmt rnmm wttmten ^n 
w\ 1 wn i ^ n%i ^wic’in nn wnmtenn wnnen wemm wesmf 
nm w ntn ntem nrprsen mrnmsit ^^ttew w»m wts. mfmewTtn 
wfamj m neS, nt 'flmenn wppt rnnw^ti wnwnj norm 
gfcnr^R i ^ ntn ^tn fnn « mm mmt 'Sinnrptm wm^t wr worm 
mgcsmet wnniwil-'M ^1% mnm mem #nenn no Item ntmt ws. 

ts^fw ncn ^fnen nr^nt w mn msm i ntemm w-w fnmrnr%n 
air^so? fmrjtenn ^emn 4 en cnn i 

^ Tfw wcnitHl cnem v »t! < gjn| went « ormtn wttenn ntmen 
g i^fec^ nsi«,mm '»i<w[nj stfm&t mwcsmt i went mens t*?Mm wffien 
3it -sfc^; ^I<iw3 ^ mmmftmmt nwn men i m^n ■§n#tn 
won ^em n*fl#em w nRTfnn tnf*ttj wnnm men fne®tn mtust 
nrPfeno i wmjn w, onenn nwtfsm f%mn fnen mimm mm 'ifenn 
cu^ en me nm ^*ir ws. nrcnfan ^ ^moan w^fom mfnmt wentn 
cntn^nW's nftntn nto no men i iswen cmnt mw cn, Wentem 

WTfn mm nene^ en*t menrnl^ nwn nsttn £nf*fitj m nmn ^tn #nenn 

# 

%f% nin men i wn vfl mmen n^m^ went cntnnr mne^ ? nmn £f*t°nt 
uqmnlai w^t^nt, fnfn Went <3 ^ntmn menew i 
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o ^ fRf4$ ^ra<pi <?wc^, ^^44 < 54 # 

TO ftfffB 4> t4 C$4 I 


^rS #41714 4«(53f f444i4 g #44 <544 tW&T ##m 

f%c*N 4tre 4i4t^ %f%4> '*r*jj <54#4 44 

< 54 # ?mra1^ ferr-ffen 4i m\ 4^4 < 54 # 4##i 41:41 c*r?rt 44 

<54?. $ 4##1 ^f% <3 ^*n»[3R WR Wst fea <JfC4 44it 
$4 I Wf4 <5 #3^414 3jg 4 # 4ltC4 141^4 4RJt $4 I 5ftWi^ #44# 
C4M44V5. F[4 441714 3414 fts?4 441t:<4 ^3fgf^4 ^Rft't f%T*m £#ll#4 

##lft i CT'awi ^ g *t4<n, c?i$, C444 £fl c ft4#5J <5#5, > 54 ? 

Wlf^; <314 4tC4 4t4C$ «i?<SM 4<g4 <54> f44J14 l #4CT4 ^ < s.' 5 Tf% 4 ^17315 
4"4f#s TOTR Wl^f# f#4#t $175 C45R 444 <5 444 frsf4 4§ 
orf^ cTRS 444 <ot ft*#! 441 I f4P3l4 44T $C4 4f£4 C4, *{f#4 
2fl«rf^4 4C44 tfc$14 t><n|4#l4 Wl ^f#4 5^4?^ ##4171 

2rtff444R4 C4 444 4l4l4f445 fem-faf^fll 4?4f#s $4, C4<817TT$ 
#41714 <2(451 "431714 §t7U4 4^14 41444 I *|faft4 4t%^4 4^[5I'a4 
f$4 2J4P4® f4t44 (CH 4 ) <54?. ^$4171 f#£ ^CWlRllI, ^WW ^Tt4 
<3f#4 41# 4141 4f^5 I R'&i## 4t44t 4R44 C4, 4lf45^4 414491714 


^4f^f4C4 41414 2n^f44'olC4 4?4f5<s 4^4t4, 3j< c4t4 * 
##4*# 4f*fl f4<41 4$1<5t14f#F 4^04^4 fe4l4 <54ltl7Tf <5#® 
f5 ##44 ??4 #4 4R4) <54?'(#4 4f4 #14t l4f #£4#$ 4^ £ 
441 f#4 <541 OTt 4<7f R^£s?4 4^ ^ft4 5l4t #4144 4131 «4 I « 
primary broth ®<3 R.C4C4 #4#® 4t C<§ft4Tl7Tt 44# 4T4 44(4 


ibCO 41171 <54 <54 f#Tl4 <54# #44 4R3 4l4Wsl(.«T4, <517 
f#44 <54° ^i%t 4IU44 <54# f43|4 ##*(!# ^45jf44 4R^4 
f4C4 ##4 C44f41 <5'5TttC4t <5f4<5 ^«,4t44 4C44 1^ 


t4 #gt <5^ 414144 ^4141 S|4C^4 44*4(14 4R4tf44 «T(4l% 
^4Tf44 44 I <54l%4t <5 R(v 5 <3jft 4t#4 <3 t^<54<5 ^«,4I<1(.H4 4Tt4Tf 
f4f^4 41 I f®<54<5-4 C4#t4 4141443 4TC4 4??4 <54^ $414 

4^C4‘<i>4^$ I f#4 <54° <34154144 <2fl^tl4 4441:4 ibffb- 4TC44. 4141 
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R'aah 




*tk-?s&R?i ^sfprr Tim i «a w 

^rtfsR ftof?? fit?? ?t? f^®r f®4?4-? §? 


?r? v£rs l%*t? 


Tit? ?t?j <rctrc^ 4?>T>t ^fwB ^nfsi? fast?? w$ 




?TTf? i c<n? 


gn? c^s <K*m <xM?m ®m ^i? 5 ^ ?twR?f 4?ifern 4f*r®, w 
sft%l^ wfr ra lHSQ»fa ? s <iife? ?r? *n^rc?[ i ???mT^ ^r?4?4 

v£ipt ?tr ^?, ^ ft# wt?4?4 ^p 

^■'tc? ??t?? ^str? PiC'SttH^t^ ?tr;? 4?° i4?ft£ s n 

*£jf?tf 5 ? ?($?> ^piJSFSf <3 ^SifeTf ftPb'O 3? ?1 PlPfB 'SftfjR ^of?? 

'StWJ ??^t? I 

f®^v£i-? ^pn 0 !^ ?fc? »it'o c?, ^ch? 1 fwr^t 

CT, qifi>m fol ?fsMMl3 f®4?4-3 ^ ?*? ^ ?tt?, C??R? 


?&? tg^fKrc?? ’tife w vm 


v5pm | < | 4 m$ ??fij?? 4 *tf??T <?R CT, #R?? fit?? ”? H t? 

<H? r?ffij ?<ct>w ®? 5 ^ < 5 c f 'ffwt ?fr <>w i* ?t?mf?? s «R? 



^t? Jilisr'o <jl e i < t jC ff? ?t'o ?T?T ?$'», <ilcy> fijfvbfTJ ‘'TR's? ?t?J ?T|[ 
bci l b Pi \Q *f|f? fif?TC 5 ? '5f?J ?£?R^ tk?% #|^t I <Phrf* 'fotyfcxP 


\sR?? f®'©? f?t? Mlb<?R?ft C? C^T? c?ft?? 


cwt ?t^s ?rc? i'® 

7j*g|j% Hf?T? (?tT*t?t® i t ^WHfS^TH C 0 ?? ^??l?fi>) R'Ssl^M? *fl? c tt 
Ort C?, ^tiil?ff& Wfl?? 'Q fro Re's %?t? ?R? l 

■sitn?<j wt?# *tfe 'Sr?t ?r? ?t?ff© 4?° cmm « '©f&t 

b<rl l <> | Cc1 ?4M'-s> frf^st 'Q ^5Wt? ?l?t "bR?? T[C? CR| ■*t1% ; 

<MCV5 ?R? I 8 *t1% ^5?? ?mt?f??5 f?f3Rn ’^blC'® fi|^» 

?R^ I <M 0 St 3 , ?PtT fwtft’R't? ?t^s, ?tf&? ^C«JC 5 . ■“tfe ^t?T ^? ?t?l? 
4 ?^ ?T?T?f ?? 5 'il^'iJCip? ? 5 t 1 5 f ?>?t? ' 5 f^ < 1 ? ?? ?t ^?f*f §7 ?T 

?Tf? ?tf? I<t'f(.<> ?R? 'ailR? 'Q t®* 5 ?i£l-? '»'$(.'» 

^t? 6 ^ ^c? i $ ?xt^rR? c*f? ^?f5T ?®tt ^?f?, wr*n ?5?t ?t? 

c?, 'sniwi 'st^pT^n? ^ f???^? 5 'srf^i<i>v£><i ’ 5! fi <pw i R«3 |^i]?? 
^ f?^m ^?? C?, ^)<W<I fit?? ’’’PR?? ^5? ^?f? ^?, ??? ^fl^I 
■ii?r^w i wt? Tf»-^n^?5 vsrtf^^t? c?t ^ft»rmt? 

?l'S?!C»il xll^H Rj'® 51 f?C? '3|fvs^»j ?>C? ?T? I TfB?# 
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y^g R'SsH 

ws c*tw #rct rurt?#, ri rtr RtR<? 

tRR>FaR ^ 5 -^ Wftsni^o | <RfRRtR R'a R<W^>R 4<K<t>i*il #RUR3R 

' iwra if t? cr rmr rr^i ^ (R^rfRR* RjiRTtR rtcr 

^5(tw? <m<ij<] fRR <ic?ic^ 1 f^4R4- wtfRR ^ ^mRr> 

«rt*(fRR5 

Cfa’f (f®i£Hif>) PlRfai^ I >JH<CWt^ 4t 2f%?n arf^fr CRRtRt '5=TC« 

srmR rtc^ crrr ^-3?f5 ^rsit ^’RFsmt fR%g ^tiIrr 

RK'RTfR's '^C's -RtiR 1 CRJRRt, RTai Rpr^ *I'o|R<p's|<.<r R1SN4 

9#^ ^itrcr 1 cr r?.r&r 'Q fifferra «rrfRCRR r^csr^ Rri> v \ 

cr c? 5 ^ I^sratt^^s rjr Rvro® rirj l ric$jr>, rr^r ^f&R 

R^SR RfRR ^tt 5 ^rpg RTtR 'StfeCR «IT!^ '5ff&R 'frSTRRlRTRfRR 5 
fSFR!-4fRRtR CRCR* Rr ^£CRR RJ1R1R I ^RR TRtfSiRt RltSRR 
JjfsjRftR RsjfRi RRR RfRR f$4R4-R ^ fa^CR C4M ScR*tJ, “ s 1'ai<3 
4R?. <<W§Rt RjfitRCR R®R ^ Rt I R^\= <i)RR «3Rl3 
R^ R^ RRR 4RR f%i R&TRtR ^SftRJ CRRR R^tRQ<WtR# RtCR^R I 


ifel RRTCRR RT^CRR R«t, CR RfeR# R’R^ 


vovlj^q % 

• • 
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bob ^RTt CT, v©|t^ f^RT*t 

*«f^; ^rm«» ijfRTnn ^>ih^im 3 faffed ^rorf^rm 

(7T5Rf& tv® I »i lenses <3 ^f%1% **RX vo|Pi? 

^®r w«%rm •twwpi 

4ta(Vii*i; ^os* 5 ^ ^nx^ '^np't f<Hi*t 

^wfe. votcn^ * 1 x 3 aiincntSt ^F3 l 


v5fi2f vq|^|vof5 \!) § VM voiUIICvo^ 1%*R ^ 'Sfctf (71, <4fi> 

^ WtWt ^ tf^RTR f^TF ^TF© >®Rt OT^vo *fR 

<b R^f%*rr^t wfow wr<rc3 (^^pix^vst^ *rtx*Ei 

l 


^|<t|vofS(.v9 Sfflfavo (7FR vSftf^ (tfTSWllc* *8\R 

3J7T% voic^ *nx*R ^TR ^RJ ^ITO ^ 

*PE£vo | 'oiI^mIc^<5 <FTC^ ^SgIvo (71 ^fvb^M voftv® C*RT <I(7IC^ 

<^ 'G ^ ^rf%v§ Mfa ^cn i 

# 

«sprti3 *PI<hJ 1^=1 Qk^ (Fertile Crescent) *TTW ©fi? <!>(.*)<!> sftffa 

«im otft?! ?*tt ^m?r ^f^o ^ '5M vs g yss «rt?nw 

vailwlHI «PwR I 

if) 'i|KIIC'0« W^J of^nft lifSlt ST'oTtf 5 ^ CT, ^ramnef WFT 

sutto^i? wtf^^n^ tf^pr '£RK ^tc<R '^IfvsVil’t ^ 

>(CC>'i>'i CT ^Ml®l *SC$%?R ^Tfa < lf^«llv»t'® vsRt 


Kfc 063? \$\$J>3 d'JX- Oi-» 

» 

. - ’. * . . . m 

^ % 

'b S ii ^T, ^r® 8 *fa < 7 r*f, ^TRTt W 

4 R**<jfS V5 8 vailSHv® oilMlfSv® I 

A * * ■• 



www.waytojannah.com 
















































































3 S vstr erR (R^ '®f s HT Ret W*TR 

rtocrj ^rr crrr Rtfa ^us rt rt calmer r® 

'S*^^> rr i f^sUR c.< , M R»%3, ®<|R rir c^ fR; X5 r®s ,> R 
■fts sffaRRnRR ^stui? ■>i<p«ic^ rri i 


‘R'STRR’ <) s lt'9 «n%r[ ^?f*f§PP w f^ t '^t<RR’ (R 3 ^[<HTU l ^SfR 

*ie?i* <f^? rr rr rtri £f!%R? ■^rrr, R?Rff% i*r° £H^R<t> 

R4itH RTR 'JNt'R etlb'l RRR-'STIR <>R(.£?. I 4£® ®i'3'i>'S> 

<tcrr ^ ?ff? Ite rrt .$?r 4??, ^ RRt RfeiRt r’Rr ^r*rc 3 
■ rmrr RR rtcr i 

f 5fotRR?i ^iwrsT «tr r®f5 <Rt rrr Rjf^R 

RRt ^rrsf rrr ^rrsrr 4<pf5 2R?rfo?i ^]Ri®f® cr 

f%!Rt %c5 ®[SR[ <n®ttR (R5R 1 RRRSR >mRU ^7? <£RS CSfTOl 
Rsft I ^3.'3H R'SwIijR® $.®Rb S.W (7RRR StRRsRTI RRf <FSf (R^t 
wfiN Rm%p rr^r Rsflft® i #rtr *rfwt ®R*pr ^r #rr=trj 
'sft® 1R 4??. %|t 4R^t ®HR^*fn rr I R^R 'iRRRt 4<! RRR 

R?Rn R® ^r ®T R®<t RR RRRf5 Rr&j R*ic?R i W § CRR 

rr?t crr ’srrrji sr r?i, rtrr RfsRH, ^ Rnffit r ^r, 
f*|Rra#ft att%3 R i R’3RfI©TRT Rt'jtM'lR 

#R<J^ CRR 1RR“ CRR RSfR CRR R R 3 ^, RRCRsT RRTl; 

4Rt R^th RtS i r?t$ ^ R?m Rift, f*t® 

fe*rR-f%t*rrft Rr ^ crrH 2rt%^?ra rri^ <>iiiwi i 

RtRrf^R 3 3 5rtR e f ^srm CTfRTsT-RWsR ^RI J^R R'sI'SR d%^l ^R1 
Rtl RIWl iR R7R CRof, ^ £R*fo, *1# i£|R?. I 

RRR RRlT3St3 ^!Wl <RRf RR, W v] iCRRH *R, 

RRff^ 3 sfl^RTR ^ 9 R I ifl^SR t^RJ, 4<F®R 't|et^lFo<F, 

'fl'^R f*RR5, (il'^R f^f%5,7f^ ) (fj^R £f!RH#, ii3^gR t*fft 4R° 
3 5TRR f R RSTR^R ^^RI^R R^R ftr*R5s (RRc^s iflR 5 af’tCR 

R® R!R3 ®RT f%^5HR ^srTRR RHR [ ^ sfk^R ^RT WW 
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wc ’f^rora Rtf|t*a ®itcr ^ %«t^® ?pn*t ®t? crtii srra 4 

ot5 *mhm ^rr*ni, f^n’fsi, -sfro, *frft ifttft® 

blftll < pl e t MW<] W®! <[1% ®t? I C®R >Riet(.<P ®ft ifl®l>1 <4®® 
Rwc<l ffo® «t1®t® ^ij ( ^51 ^ ^f| ) **r*f i<jr« R$?® ^Ft ^ f®R 

^rai <4®t>i OT^nwin ®j®?i *tt$ ®*rc® rtc® ^ wtjfr 



RC*IJ W5 RUR ®?Tf TTHI i 
C3T®Fn®t®3 RRffei® HRft®^ RSPUT Sflf) 

' 0| l t> ^^ C**t»tifl RTlft® RRTg[3i®<J I ttl < wrai 

Rwra ftt*rc G3%s r%j arcsti ^ ®pn m? ®ra, isra ftere 

®CR'3 WT3 fik® 9fT®1 ®t<j l RiJ l OSR Wlj 

WTR^lft St 'S'$c,<i<i <iwc^ ^5RT^R C’fS i ®ffai wi 3 ®^ ®ff?l 

ftf^sl ft ^ ®iw? ®tr®ra ^pwift ®tf ^f^pr ®ra cw 


o 

o 


■®tM R9SR, 'Sftjpl ?®ft <3 OTR® f®i><n &5pi?J CPRT5R ®® I RR1P5R 

ft^FFST? wifiic^ iHt'Slllervo M^RTOrsI <00?, ^nW’SfPJfT® <3 'ai l tflR Rrer® 

(^■Fi ®«ft ®TR® RPTR SRI ®5 ®5 0BfR)lC°11 CFBJTR 4®?. iflRRf® 
<ihi<ift® ®jj>m tit ^iv&c«i f®w *tjTCJra r® ®t© i 



rirtrph ^ *ii®r® ^npspra s(p*ftt ®ra <*rrc® 

RPR RRtPSR R® ®npr®G <IC?IC^ 3R ^»|«jH-ifli5l ^Rftvs I 

ft®T>l W!? ®T®ft® 4®?. CRfalft, 3ft® CRftTfl 

9 lf®fi>® RTR i '5WI ®RC3 ^ r®r ft®pi ijfl ft®* ®®g ri, ®rprai ®< 
(ftftlftw® rwj CRi^fwn^t? ’Psif®®® ft®fi>t® ®ik®<i ijft ^rt®®® 
®s< i rfr ftf®^ fl^vo «hi« (Rt’rnprt^t ®ra ®rc® i 

c^iftcw wrist's ^r® ’®^fi<T? RTi$i cm*tTcm«t ®i^ m® ®r® ®i 


O 

\ 


^fct><l *T \U5 ^5 Tj’t^ ^^TT § >. C^H 1? tTC 5 fJ^ 

f^PHi i c^nfl ^ c^i'Sri k®i 
fww C% Tv5 OTJ 5 V5^§^ (?m\ *Hfa<MICh 

4 

~4fO\$ 1%‘ 5 lft^ f^ 7 ^ 5 cm Pra-^T fM v lft4l6>i'olW 


Pr^tTWf ^C?TC5, ^ *nC5?f ^PTI ^TM^tTC*! ^IFtI ^TlS. I ^ 

^f™ ^TFF C^H ^(SIC^ '©t ftc^rl ^ Pickl'd* ^T^RJ i 

'©H TOI PtC<N ^TR^I ^R! *fTFiJ3 f^ fHW*t I 

Pr<i Pic4*f ^1 CWt®1 OTf^l Prc^ 

^*51 ^TfvST ^t C3* Tf? I *rf*T ^tlvsMw fe^ 5 
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ft'&H 



Direction of gravity 



fel \D (^). 
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fWH 

RH RH ^ CRfttR RTWR ^R<3 CRfttR I RtRl Rft 3JW3 
Ro° fett RR RRR3 <5R, 'ol^W «Tt5'3 CRRR RR <lR<l<1 Oo° 

CRtH I fijsi V5 R I 

rrj cRlRtftR #i% cRRf^ttR crr ^ rri ^ct<j 

rrsthr fttRR rrrr rh-sircr rjtcrrr rcr i rr cRtRtflR 

RIM R'-JSR RCR CR 'SlRft RRTRRRR ftR I RRR^tftf CRlRtftft 
RRR ^CR RH Tim, RR CRtR%1 RRR RTCHR RUTH ^JHR RR^THR 

RRHR RR&f ftftt CRKR RR ®R RH RTC5R RR fttR CT ft^ft fttRR 

<s 

RR I fRf ^CR CRH RR RRR RtRH RH RtR RRR CRtRftR 
RtR? ^FRRHRR, RTRTtR CRR RTRtR Rtf fR?R ^ RTRt'P 
fR^CR'G RTRtR Rtf I Rfi> Rfl R RRHf RTtR WW RRRf RM I 
RffR ft'Slftvs WRtf RH Rf Upl-Rf 'ST^RC^ RRR ■2HR RR CftR 
Rtf RtR RHC^ CRtRtflf RITftR? ^Rf ft*IM Rtff Rt RtRf RRRR l 

R^RTRtR, ^R HJpM (RTRR iR S fcis) RHT^ CRtR%ff 
ftuffRR RtRf RR ^R RtfC§>f Cf RtR RftR ftft RTHftR RUHR 
fttft?H I CTlR% $Rf Rf^BIlRvs Rtff RIH^ <£\ RRR fttfftlR RH 
HRCR RfftRft RtCRRRR RtR^ R HlR^Hf HbtRRt R «ftfRf 
■SIR fttf HIRRtRoItf RfRRfRR R3M I 

i!|«IR; R1c«1lbJ RTRCR RltftfRtRf R?R R RRiHRo fttRf Cf 
^fRR RR ^t?M (HfalftR Rif RR H>IRRtf t jtlR I Rff Rftfttff 
R^tf R°Rffi RTbftRf RtCRR '^tlR ftf^tftlRf I 'ftt^lPlRltff 
bRbH CR HtR ft, HtR ft RfHf RR ftftff Rfift, RlHf 
*H ffRHH Rf° R^IRICRI 'SHJ RR R5£® RC3 RTTO R*I??Tl 

R^ ft? JH RrHSH R^ f^R?I RR^ICflfJ R° 5 t^ft[R ^ RI^ICR RR 

ftRTI Ri5 I ftR R^CM R®t, R-f^RR RRRHg RtRR R^=H RCRI; 

RR^RTH f^RR-Rft RH ^RRRHfl RIR 2IRSI RR?P firfR RCR 7 ! 

ftc<ft'o£fH l. fRft RH ^R CRR (CSRRR^ R#po; RMI RRl !QIR- 

# 

C^tTRH ftlH ;, 1 Rt<H RH RTR S'R RS RH I £(«H RSfC*P 

,RffR (Rtf fRHf tRIT) ’fRftfft, THlftRSTiftt W '®HRH R’R 3 ! I 

• • 

fl-RRR Rft ^ ^ RC^ Rftoi m Rft^ RR3 RRv, RtR 

RWH ^TIH CR^ ^T I RRftfttt ^RRR R%R3 RtR 0«H RR° RRR3 
'SRRftR RIRH RRtR CRft WCM R? RRR Rt2H HR RR° RCdRftHR 
RR RR R? I RTR Rft R% ftrR5 fto WfCR 4<j° R% \R? Rft; 
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<Frroegg gg %g tot? gsrs? ^Rjt^s gteg i ^gigeg ?#&! este* 
cpr*rrQjni grfg^ «t^ c t g^g i c*tg gw gt«ft %g to? egfreg gfgg'® 
seg gin ^n? g#aT egt> egeg* srr?i? %ggftgi’ gt%g $gg ckg 

^ g*eg egg i g>iosi$ effort gre^ eg, fggisTegg g^gv® t 5 if%^ gf>®j$ 

gigg mem gggrg gfogi tog i 

fggesgr F5f«^i<jv»ic<q gggrfit ^cwicgg *t% gg*fg g>cg ggg 'sigt 
f^stw? ^iw<) ipHig giegg* ^5 ^rwe?? c?gg grgrggj g^g 
gR? fgeg gig 1 ^g?, ^g gg;si ^rcgg glgt^g witgt ^Rjigj 

^Itpr^ ^Ttgg ^gig8?gj*2<f gigt%gs #]<wg %gs vsr^ft fgegg <rcg 
^ ^ ^g°v '^ngR® ^%Rr® fgfs^ grtggegg #cgg gegj 

gtgegg g^g ggjgtggva ^msgegg otteg^fiJ g§R. %g^tgg g^g 1 



'b o do gg, g% >8 d'j’jih fg* gg|g? 

orT^g ^ fggf 5 gig 1 gig tjftgig g*fgm m^%fg egge^ 

gig, *jg cgeg> c<>M fiifggeg 5 Bg6® gt 3*^0© gtegg ^g° '®ftgg fg^r Pi's? 
g$, ^img-^f% 'Q «ngv»cgg £)c«g fg'fg gge^s gtegg ^g° 
cgl'gg ^ gfsgi ^ge^ig g>gr® w ^g 1 ^rfgg^, "®fgi ^stegg gg 

eggre gig <4??, wi ^ geg mc*mI g>gre ^g° ggf««F® wegi c’ft^F® 
giegg 1 g?£gg:g gge'® c^eg, ^igf ^®Tcgg giggle*! g^srig sf^g £H<j>F®<p 
^ srn^Tt ■gfggi gi ^g^tgfetf gjg^tg g*?e® giegg 1 

^iggfgtgs, wg gj% gfsftg ^gf^ 5 gfgs^a c^H c«ii < r > g®^ 

vsiw i cg Pi^fef \g gn^g 1 \®rg gtggie*tg wiegt, g® ^g° cgfag ggt; 
^gt 1 c <pggi , ^gg fg^ '©t? grf%®^stg gfegg fwfgg 1 P>P egge 5 ® gtg 

gi kag^ ggr^gt f®fg gf^g^f 1 

ig^i iflg^sfg ^ gj% ^g® ^gjwg Ffgig egr^ ^gg« 

ggig greg gi; ^®Rgg ge*u ^jgfgegg fwgig 1 

‘^igi f^ b^gHeng ggtg gc^® greg’ g^grl^g ^gcg^ v ®i t^egeg 
^greg 1 ^png g^gj gege^ 80 s <2-v ^tfj 1 c.'® (gigi ^ 

^siig gigi t>*f sir '®igf ggR gg) 1 ^greg cg^ gjf^ 5 ? 

g^g ^ggi ^gi tgfg ^®gi 'srigt^g eg ^Rgi gt *rg 
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vsn^rrp c^ i c *re ^ ^ ^n^irf^ 5 ^ ^ i 

'Sj'^ftc^, ^*ftfi> ^PTRT 'stcW 'S C*R> 

^nqji fw * *p sr^t <k<h ^r ^rut^ 

^ (ot i vsHt -srf^fS fete ot;^, t*iM 

m' (?m (?w <* <feh ^ ^ ^ ^ i 



^ - CT coi^ i cw^ *t®r^ * ^rgzg* 4m 
TO®?’ 


v5j3j wnnt 1 ® ip ^f^t? tor TOtc?, arroro?? to? ?°f?r§ f% ,s i ic Tr • s r p f g 

yHl ^ C TO fe<P TOT! I 4 WH G WRf*rt 

ijffaT? fTO? c t fTO?? % 

i. ?Tt?? TOTO-fTO'o oJTOPI? '3 ®i c 1»l? Swiic^ OC?> 1 *pW 

TOR 1?c*t? TO? ’SR ?>f?iTO? TO ??? TOf CTO? TOI ?T i ^fS^rfkl ?TC^ 
Cffasp ??C?5 TOR 4? TO C?? f%^ f?TOTTO ?TC^ ««. CTOs 

TO? 5 i arfsr^, ?c?$ to¥ ?t to 5 ? WTO? ?? TOf?c? c?TO? Gift's ?c? 

i 

C*. ^Sfolsf -Q tRTO?? ^?? %? 6=11b«=1-si'® TO, ?TOTt CTO a[TO?TC? 
^fl TO? <TO5 ?TC? I 4 ?>t?C? TO 5 ® TO? 9RTO5I? 5 TOrt, WTO® 

TO? #TO G TOTOF? TOf? TO?. f*f=Tt^f^ C^TOP ^ITO® TO? TO??? 5 

apTO# l * 

«. ^C? 'O TOTO? TO fTOlt TO? ^TO'Q ^TO'S ijflH^ 5 TOTO> fC^ 
TO?J ftf^o TO? C*FTO® TO? -TO° F&tre TO? TO! ?!? ^#?1, ^CTO# 

R?TO TOR TOTI? ?? C?C<P f?^jf% i 4 ??s? *tf?f^TOi> TOTOJTO? 5 FTOR 
TOTO5? TOR ^TTO? FTOTOitft *tTOtf\ 'G ?H?I^W? ?C?C5 TOttTO 

• I 

f?TOr? ^Ins^II? I 

8. ?iy,G'P CTO TO«! fel ?TO R1TOI 'G ^TO TO 

fe? 2TTO CTO*t ?C? TOT, «TO RITO?? WTSt'Sr G ^TTOTO stT^TOT! G 
TO?lfi5 CFCT 'Sfec? '©TO^ TO? CTO 4?^ C?^ TO? ?5T? TO?? 5 

?tTOrf? I 
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<f. ^TPr>I^C^<3 WFTC3 ^5R^p TTCF^tffa xjfq ?tm& 

^1^5 f^*P? I ^n*|\*l, ^ ^C*iS 5f^^| \&q|g 3|)<KVS *fTC<J ’©TC^I 

^ft^T ^RWRI fol'S 8 *1JPTI 

\b. 5 tSNi *n<rt *flsra f^p? i 

h. *M«u ^wsrprt R^j^i <$>"C3 c^>ic®i fncb^ 

5ff^ *t#S I v£l^ ^<1^ <fll*l 'S 'STl^l'STC^ '2f^$ «lf^»C N © *lNt* 

^S£<| i£R“ *4Wt PIW *11 ft* fttb CTO I 

v. ^«rro?i *t€ta ctoipt ^ 

f?<#3i31 (PPtn?? ffw*t « ^rcfiTif^if^? ^sp^rr® i 
^ p ^ l *ftfa CT, ftft>s| sj<p!c<i^ iTOt 'SfWRI ft‘ 5 T^TJ ^«1 , ol‘ 5 t <3 
^rt^PBRf ^rrc^ ^ <3 ^r 3 *^ iro* <s^rra 'oiWIitow* 

Ufa ^jscffjj ^ >1*^ CSfFF ?TC*R I 


*u?t o®S9i 


*r 


<5 s <w fcft ^fppmo^t 'Q <jraft ^ ww i 


•jMR 



’tfsfffa 7^5^ 1 3J*[ , 1TC'5?r 


o 


ffeg R^s tr i qm i w a iMh « ^ra «gt®3 

ai ca l 'St^la ^1^*1 an^f^ 9 lR(.<l'f aRR Wt i fa?$a J i < P e 1 

ail vajl^s at «£RS. ’flJ aJTff^ ^TR 

iil^« Piyfai® 'Q Rc.nPl'S 3.0°^, w*H _ calPw ^ SC 1H 

vga <£R* ^5tW3 'SjntJJ ^Rn^T <Rtf*T^ I w (W a 

v£RT&T ^ vgRRTO faffls I 

*tT?RT e lfaa 5 f^RIt siI^RmW *iIW ®f^ v ® *lf'S’*1l^) 

’srRf^s am 'Q ^jf^s <m* 'bW^iRJ i «W 5 ^ canfrre pjsgg 
^c?i, ^srra *\wf5 'siwiw fi*4*t i ^Rat ^ faRiT-gt%l3RiT?i 

c?p5|^ ^jf^$ ^5Ttf5 ^ «T?RRJ ^ ^ 

^I ^W l ^=l e lffi^RR ^ I *lf^*n^ ^5 RRRI 

l j^R, ^sRjr 'mi's* 'si'sj'cw^, ^ ^ca ^faarja aft*t^3 
^iTirs *rt i Ri® ^ aawa ^faar^ ^fT'sat alw, ^nata 6 ? 


(ijr C'srf&R «ftr^) ^jihj 

cat^Rs a«ft Rf^sR tiia?. •iiRualt^H caowt ar®^s #awa 
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i«\8 '5!FI-‘J<J'a||M R«3H 

qT | '5f«rafe^ ) q 5 # qfq «IIWI ^TWR) 

tTf^r^T *f%*rr^ ^®, ®raq qiylqinq ^prs ^xksitfstq Rfaqicn 

5 ff? c t\s 15x5 o]H C®rq ^|^CiS!cs?-i SIT®® *TI I WtqTOTq R<J>I> 

qpffq^rq" ^’®nq s j>fc*ic®H Ikw qfcmt ®?F^'f 
^qrqfq ^ 4B1 ~$m cq^ '^mi^ qpjq« ohjhj ®tq®ir® c®rft c®ife 

< 1^<1 ^H% 5 JR q|q^ | 

< ’RWJ ^]vg^ ^RijCiKi qRsq «?« 'aq^ c f 1 7# cfiTtcSHR^R 
®? qqqt<It® Sfqf^qq® ®qqfq t4® W&*f\s ^t 

'8 c f wtft qt ^® 'sKc c ', •si J ll-M»H R^sH ^® f®»J qq>q; fqt*fq ®tq ^Rcqq 

®HT '5T 9 ffq^rq ' 5 t‘pT^ (W5R 'silRq 'S hEtCRti)) f^Rf^tq '3'® *Tt I 9 jf?T% 

qfq *t®®qi qra ®tq® ■ 5 rcqq> 'siitsi ®iy®ff^ ^ 5 ®, 'siqcq ^q 
q® qrqq qjrq ^sft®, qfgqwra <pF qrtqqm ®i®r 3 tq 4® 
cq®t ^ 3 <s 1 ^nq qfq rfs *1'>s<mi iqq>®tq ®rfq® tjqqSf q® ®iqj s i§. 

^ii®iiq qjq *re® qqt® wi^ifq®, $® w sttq^ q® \ 

qfq qqtRra ^f% srfitRrr Miqqqfa -£f«rsr cqt®t® qqtfqt'tfq q’yqtqq 

^rq ®*§. « ■srParq ®q q®, ®rqtq 4-qttq c®rq #tq? 

^ • 7 

3Fsrfwr*f qBrq q^ ■ 5 jcqq qqrfqq) *q°q q.cq cq® 1 fqqft® *w, qfq ^ 
qq^pnqq qjq 4t®q rcq$ q[qiqj®q qratq c®^ q®, ®tqcq qqjqraq 13® 
qflq® qratq q&® cq, ^qrcq qfqjt®q%«Tcq ^rtw c®tq qprgt (®«n 
wqq, ®fq®r t®rrfq) qre ^k® qiq® qt 1 oq^rrq **fg®t cqqi qrm 

wrqiq; orrmq'a# 'Q *jfqffc® qf§® ^qrr®t ’jit qqqcgq 1 



® % is® *lqjql'st 'a ^Tf& ■q^Rvs <?cqq, f®fq^ snq^tq 

c«n^ #q^qq fq*f® q^rqq vaq?, #q^ cqw srHlMcq 
Ws wi; c®t ^[®qT° c®mt cqqqtq fipcq 
qtcq? 

qqj^l'st 'Q cq^qfqfpq qfffq® '^'sqt s ®rfe=TRT 'q|<ji'ofD(,4 
fq®^ 5 q>ra fkq^qt q>qi cqr® qnq; q«n : i. %®fq 
^rqiqqq ^q^ ^® cqr® #fks iqq^ #fks cqc® ^ ^qra 

fifT^f®® q^p | . . ; ._• - . ;. - 
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i. $ R^jhm f% 

fmR ®rt^ *jf£ ^s<6t rtc^ <*pr ^ sffizRJi 
in ^srrsrrc^ ^ RNiiuJi m? m, c*pr ffcwr 

c*r$ fc®& ^ m'STn i fta mm, m ^ ^nrsrR mm 

^ 'aifWW’R StfaRIt W1H 5fsi|WC«til ^RJ %5r*f3I f%Rt i£TCm[*l1R 

rtfi Rssfms <?rp -sjfi fmi %sf *tf$\s i ^ f* 

cm> 'wwiwi m f^s? c^ m?n «?f 

<srj fsm <3 <i iXt<m sm tti^«i m$i ^fS rt ^'3ttt ws ii^T 

>1^n, ^R3 ^'3 ^ I 

*pnqm 1%^ ftef? '©h srRsre 

'ilf^g^-m RR% mt Cma *TTC? I Sfmw^l ■'T’jTf ^ 

(cimtwR ^Piwoi) ^Hrgm fop cmp <m*5 ijfl <k<ic^ m fte? 
mfol8 RR <#mi srmmft W»R RTC«I *IW*rt 
me, mm fi^ 5 %i i Rtw c^'s^ R<>'G<i'oT 4 <fi>t 

<(>?l e 1l RfR ^iH^s ^ W foRfS ffo fmRSs W?P fo*R qt'Rfl 
'SISJSMR’R vjfDcUC^ mt vsicw-sl *pT ^fTRR <PWC^ I* 

fog if) c^5^>a's^ <pc?ic^ 

fhs? mi; 4>Him $c<prrr iaw wrtSrkt rfo <$t %f ’ft>g?n 
m, rrrr c®fi>° ^5«rt rr ^atfoi *fftm m w R*t mtra 

l (£] fftm ' 5 TC J U m>fi> RJR ffor 8V R%fR Rt*0 'aifWfRRR 
H I* 

ftem ^prs ri m^m Rim®! <p|<m mu *h,<k.5. 

^f^<j '5r^<frwt ftsTR^rem ■'t^ 5 ^nf^ ^ , *R's ^ , ?R's 

^©Tij mi i 





fmlWRR <>f5*i 'Q sRgms, 'aiMiH m® «lf cull’R ^ 

Rtmtw mnif^i 5 ,; Rn«f 5 f^ '^ft ,9 fRm 
^tni Rt f^rf^o mi ^tr *n mr^f^R m 




^5if?r^Ts?*t fNt mrs m rki ^i«iI<i<)©rr ■®ftf^ra ■®tf%sn c i 

9nw <rt 5 'smra Rim <t% emp ^o% m i <Mc®?t, fSniR mj 

«rrf^ c’R'i Rt w <#3 fkm 'iifcm^R m i ( rrf^ 

emef ^pnn RR>^ f*ffRR ^n^i c>i 

RtlR? ^<3? 5RT5R <n w, c*twR5^ c^R anftara ^rrr i 
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i<Tb 


toto^to? R«3H 


TO? cro?? ?r?t ^ f^fR*t 1 %TO 5 h? R?i?<mtoc? S«&?n? tow to? i 
c*rm e wft %®f? to??? toc?? totom? 'g'l'do to?? 31 ©? c?ra 

CTOW TO?, TO WI C?*t TO? ^ ^E? ftTO??? C??5 CTOs TO? I 
TOTO??? %f CTO? 3 SJTO C? C?TO^5 (TO TOI 'slRC'll oil ■sp ?1 
TOTTOFTO? %'^fro TOifte TO&? (w»MH f?W TO5 TO° TOt TOW 

■srlf&<r TO? TOR? 3 ?tt? « TO? CTO 5 ! TO? I 4?TO TOT? «lf? ?t 

W'fTTOTOTO? fTOSgfTO 3 TOf& C«rw SC'BlfhW (TO5 RR i 
'5f^CTOTO?TOT Rc$f? TOTOTO? WTO^® TOfJ 'TO 5 ! TO TO° ?TO^P 
?»M« ’lR?l1ro TO I 

TOtoto, TO? TOTOW C? ^’f& fro? ijftlw? R/p? TO! TOTO 

cmro ^to^t? ^ to#to TOafRRfsp? 3 i toj fteR srfRRf?^ 

TO? TOTTOT TOT?, TO ?C?TC5 TOTO3 TOWTO ftTOTO TO° *JJ?W? 

^TO^T? TO5T?TO, TO TOft © ?>ft? c?TOt RRft CW 5 ? Rftf& ^STWgt? 
TO? 3 R? TO? ?E? I 


'JTOS liRsft) ?p5 %Sf CTO? 3 WTOT-3 .WTO'S iWTJl 

?f? R%?? #TC?? ^TOt feTO? C??1 TO I TO?T? %St TOt?? TOif 
4?fR $%?? #??-RRWT? TOtf^ I 4 R??f5 *kr TO?TEW? 
?TtTO? R«lR'ov»|C? ^Ilwifbvs TOIC^ I ■ 


f%TOT TOTO® fgT? ??TO!R TOTt?T R%? C'lW'S TO? ?TO 

TO i c?TO- ^?3 ^rorg? to? tot ?iR? c??t ^rorfro fw°?r 
?TORs ??5 I WtCTOlTO « fSRTO TOro TOi top toto ftw f?gra 

?TTO TOC?t TO?? TOT © TOT? I TOT$! TOI?!?1 TOTO, 
TO'STWTT *t?TO 3 TC 5 T ?TO TO?? ftTO 5 frorf? TOR? TO? (TO? TO WTO 
TO?? ?TO TO®t ?t?l? I ?TOTO TOTOTO TOTOC? TO? TOR??? ?lRl 

•n 

TO TO? TOW ?w? ?w? ffw « TO? ^TOTfe TO'J'f %?TO 
?TOW TOW TOwif ? TOfT TOR l <W??T, %s?TOTO TOTOC? 

TO TOTO TO TO; f?tf? i TO? >5TOI?^ TO! #TO 

CTO? 3 ^®T >3??, Jj'gj C?W #?C?? TO^fRw TOT | 


WTO’Jifl s 


1. Went. F. W. The Plants. Time-life international (Netherlands p. 
94. 1968. 

2. Raven. R. H. Biology of Plants, 3rd ed. Worth Publishers inc, 
New York, p. 529. 1981. 
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8 fcfc 


'5c r u^ V5 h, fajTPR ®hj $t® 

n c m ^RT <3 ^ ^ *TC$ *t«t<a»iH'l^ 

^pfoss? fa?P t 1 c t l 


xj>*[£&?I (R C^R ^TR (C5RP ^3*RT[3; ^TiFt) ^s 'S Wlf^R 

■sro? f^nsf ’sctr mfpw ^rf^ n%<i ^rw i ^ ^ ^rmt^ 

(T> c<jrR ’5P 5 ® <jfa% ^4 k*I ^RTMR 5 ^TMf^S SHW CT WW 

^ i£i 'od^rtf^s «fts?> '5Tw ^ f^r •^n 331 i 

v5[*i3 ^<*1 <3>R JjflOTW *ftH R, ^ ^t*rtra Rife'S 
«nw I ^ CT ^VTRFH *fca ^ ^??*t WH «ITC^ ’®tC^ ^ ^f^*R 3T® 

<jcrt i CTW.'g bail's «TfW ^TR Hi's 'Q f*F? 

vSffCR l ^T§I C^tR 5 fwCT ^^3R C 1 ft’tff'a W% 30? 4RHE3, 



3j^fSfl ia»vlH(.TI 3tC'®3 '5fWT3 C«*T <i»'SK.'o 3TC3 5 43° 3 e 1<.'® 
C’tW ^5ft3t3 C3*U» (Rp^ 'o : R^ 3U> c.'olws ' a llfi'»N I < Pl<.«R ' 5 TT s I3t 
Q f^v© *flf®5 PI, ^ 'Q ^L<? PI m \fo><\ v5J?fa <K<1 

ptqptr i ^rt ^ic^ ^<r 

( 3 >U> Cv\w<\ 'SfffiSR WuR 


r<c>r csppri *r <rrre ^rwrc^ ^ti^ 

ftiW^t - f^Hi®t CTCT ^mt f?2fR ^ l ^n^T 

4^0 c^rra *ifi^f *nw wren ?fi% ^R 

^jwit srtw Rt i 'S$ wi, ^ttsri 7 r?R ^wi ^wift finis* CTWft»n 

4<j(;\d t^sj ^ I ?TOSf^, 'oil*Ml ^°TPs *ftf?i PI, 'Sllfll^ ^lQ) <llfii(RC^ 

v sttopri Rat 5 * ^pwn? ^tri > tsri4W I^wm i 


>q 53 ?m 9 t c RR wn s 4 ^Rpn pi, 

^ >q 5m'c^ ^1? ^rr i 

^5IPT?I r©HT5 -£||^fvb^ ^f ^5IIU5, ^^11 8 I^R, '5JPI >8 <^<1 I 
<3 <5^<J ^tR^n^t <p$\ 33 ■ 3 JPR ^H1 ^5[R 'Sfpf <^<^| 

*lPI ^11 (.4 5TPR ^R! I 4"^ C^ll^ R<1^1 PT$ ^iR^lR 
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^n®l-^ 5 nw IS^slra 

ra^s rat -’jess rateram ^ffSrft^ fras? rarcrara DraPrira 1 a^sra wratra rarasa 
^tarera ^s 1 mra ^S 5 ?rm, ara# Irafras iragea gets onrar® sr 

W'RR ^R)*»IC e Bl ®RI CS aas 2TTrn (Tit aas l W^t ^5 rate? 

ijfft rasraa rastans raas, faerat grates ^i«ri asm carat 

wfoaracraa raras 1 tra'sgfraaatcra cats fgsra raraea gtras raaras g ft % 
rarara raatans 5 iwro gsrra <gfrag frafrai ar^cra gets rararr^earat 
' 5 f^i2R c t I gra'alsls ratcrac^ ®[ftfta attratraalraca ra=Tt ^ fgara | 
ara^ to trarara crata frarara areram fr frafrat c^rt arae sgrata 
twifafrasaH Irarasra ^craerait aft rararara rarat racs ratera 1 crala fgara 
artrara g’ft ertff^a ^t°e*t -jjsn $ fwaioira aras; £tra«N 1 <ra 
5 wW 5 i gra fraraat carats $raca aragtra sraa wt rac^ frara ana era rarara 
raca gra frara® carats fscF ratcra ^i-t at® 1 Rraisraotcs ratga frarat«ien 
rarasiSR raraa as?. rases fsgrra eras 1 fraracs ansia ^g gg 

rasa strata 'Strat ^fan'oica raatt, fsfit « cracse'sa s® ^rafrastera la®* 
rarat sera rates 1 

gra era c^g ranfsaps sstsa sgeas fsf®ij rases faf%g raf%e® 
rafsra^sra sea sera raw as, crac^l; astt s#® gra ane^ sera raca cast 
as (sis gra rates), rat fragaeast sstraa as^ rafcc® fcs sera agfs® 
^s as? rag® gsras rarar sgess ra® raf®s rasira 1 rats gcraa raaras git 
rafasprara ®#ts raratraas rarassas rats frasra fseracs rafaft® 1 rats gra 

*N 

raigratft rafraratra^s rarara ratra rarara Rcrac< 1 

tig's gratt frafrat rarara Rsara> 1 ttwra ra=rat rarap c i)3illsie 9 ( rarfgs?t?.ra 
ijff?i grsf \se,rararat frara®^ raras i gxrara rarcraw raegra c^tra ^rati 
frafgt rarg^ra craera ■^rarras#e« gglra 5 ^ rarai^ rarac 5 ® ^rarara ^ ^ra>t 
orteraf^ra ora - 3 1 e ra ^irac^ era rarara raitra rajsfts, ras rara g’1^ ragra tiwra 
rasiraff rararaw (f%°rat 'srt c^ira rasrat) ratw^tra ratra rarat ^cra ranra 5 1 
raRrftra rat Fig rarra ra^ra^st ^ frara h ra% 88 tralrat craera^ 
^tra ^cra raiw 1 <#t rarmterara raf^ran raterara ratera ratragRtl'f 1 
rams ratra raratTF fsrra crat rarararra rat ttwra ■“^rarrasera >ara# frafraS 
^ra^t rara ratraw <psra erat 'S^t ^ra^ra frarat Ftra rpi^s grrat®ira 
■^ra 1 ra^ra^rat frara 8 ra^t so frafraS ^ra^ ii'.e crae^® 1 

raraerara f^tra 'araral^s f^ratra rat^ ra^s 1 >ait ^trara Ftrafraera ■ ; jfsi% 
rarratFra raf% frairat rarf^Fsara araran«rrara raest ^jerara onrar® 5 tla 
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5 3113 -'$ 3 'i>IIW 


2>3S> 


f%f%<P I 4% ffef^S 33 3^§ 3f33%3 3131 43? 31053 W^TC*t 

^aT3333i%3 <# 3 ^ 53 * 1 % 335*11 43 ? R<h«r.3 5*33 *i%3o*i3 

3 R<%h m \ i <333 m %03 435313 ■ 

35305 *(fsi% ct 333 3101 'stop ?*n 3 u 31354 33 43 ? 3 «?iR^k 
333351305 (<W 4 IW 333 f 33 - 3 Tf 4 3313 sure, ^iC*t 315) 33 t 

33 ^nsR^ftn 3^3 i 4 *[’<3013 3 it 33 3313513 3 i#j *o f 3 f 3 i> i 

^TO 3531 313 C3 £113 i^f5 3l'5f#t3 513 3TC3 <J%ft 5*Ji[33 513f305 
435313 *j=f £13%=! <K? 355Fpl3 513 3TC3 £113 435 »tl^«a 

3^3 33 l ^PTW 3T3 513 313 (i3. 31W#t3 313 3T3) 435 3T354 3^ 
55IOW1 iif33 3>3 I 

4«TC3 OHT 3105 <3, 3(1^ ^3 'Q 53 ^fl <K3C^3 333 3=1313 
>5(03 I 



4> ? S&S %R$. 05133133 ej'lj *l'*f*<£j ^jfB < PC3t5'( C33 ^513131 1®F5N 

<3 fit*1*1033 «|<h*IM 051331 33 31«; Wl^t 

3*3 31 C 3 3 W 3 T ’STlf*! fH 3 “f'l f 333 ®R 3 R^> <pwR I 

o 
o 

'5RJ ^313105 3^ 33C^H C3, ^I331W '0l33 1 l3lfet ^133 3RH $.03 C5. 
C33 ^®131 33 OHIO® 3H3 'o 1033 04 3T31 vs|*«>|<j|feto4 %3 43?. 3%4 
33 %0 t* 1 3503 '®1C33C4 3131 3133 <3 33*ff33 %*tl°T®t 'Q '3WR3 33 
•$tf303 CW I %0f*l3l 3331% <3 ^053 3t$K37'3 3t» 331 313, 
^1313 490H W' 3 3t'S3l CT05 3H3 I 

3131 % 'e 103*3 3 I< 13 T 1 %T 8 *J%ft 3 0305 ^ %Sf WiR 5131304 
' 5 fl 3 ® 3 ^% vai^fS 31 ^»3 % 05 t 3 *S| 3 lfW 103 313 0331 33 , 
^-C 3 MC 43 ij fl> %305 C 33 3503 3 C 3 303 33 313 435 fi> 10*5 ^53 C 33 5 
43° ^33% 3^3 C33 5 I 9 f%ft3 \«f033 33313 3%^ 335} ^RFl*lt 

^113^3*?% 3T3 33, 4 CW %? %3 31C3 5 ; 33C®ft, C^ 3% C33 5 
"ft ^51 C50T, v513 3W ^33 'O 3%3 3fHt'0 3®3 I (33*33 
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fRKR 


rr^Pcr f^5 rh, cr rtr^r r>1'c*r Rf$R* rjr^r ^tH rsr rr i 
4 -<rrrtrrs 'SfpTt w rIr crrtr ri rr Rtwrft crr rrrr rtcr i 

■^sr cwi otsf crr* str 4R* f®ft ^ ^iwt S?pnt Rf?RfRR 

HltR 4R>lT> ^R^j RRRR SRC^ I 4fE> 'SRf'SR'SiR CRMIRr RJsffS, 

vSR'sRt RT CW v»t'S}<T>1 f%RR 9 )Rft>'a Rj ^5R CRHIRR CR R>M 
(RR* ^jfltRRR ^R I 4t RRRtft $<Rt RT?RR Rt <^f5 RJR ■Sf^iSR 

(RCSR $R> ^RR RRRR RRf^R l <MCS& 4R?. 4t RRRlfi? RR1 

C5CT RR1 ^3R fRR 4R?. RI C?tR> RRJ >l<|[tt<P fRR fRR RIR I 

RfRR (RRRR 4 RRRR CRR RRRR CRf I 4R^ RRt R^R 3R 
RKR RllfijR 4R# SR^g? 4RRRTR 4Rf^R (R, 4R ^RRR ^tRlT? Rf%R 
CW fRRF fRR*t RR | <M05f$, RfRR CRPTRRR C^SRJ 4^ 
■SR^fS Rf2H fRR fSfcfoj fw RR 4R° 4t«ttR 4*:JKJ fRRR« 
RRTRCRR I 


4-IJ RURRiJl fRRTI'Q R^Rg | '4l<M*t WCS^ RRRR'ftR RUR 

RR ^R, ^ftlR 4? ^RR RT^RRf «IWIf <2fR%sI RRfRRS RtR 
ol^Pl'o 1531 4<P^ RRRtR RR RPfB (RR ^HR ^< 1 RR R>R I 4RtR 

fRSl T>fgfR (WfR RIR), f^R (RTfRRtlRTJlR (CRM^), fR&T iR'SiRR 
((RRTRfRl) WsRn'STS? R«1 rRRR 4R?. 4 TO5 ^tRl 'sfWRT^ 
<R |t>|i(ft> RRSf (RtsRTRR) RT 4R WRIRPT fRR R^RR fRfR^ feR « 
RRR RTfRiZpR <PM RR I 4<)H>f W=TRt RtRRR RRg 4RR>t ^TR fRR 
fRRtR 4R 5 T>t fRR 4R° fRRtR 4R5^t RRR Rff%4R ^R I 4'»tIR 1 r 51 
(RrfiRRrfRRTR £tf% RfR ^V(R CR WtR Js'SR RRTl^RRt RlR ^R RR I 
RtRR fRRt RR^fRR fR*f!R\sR Rf WWfR ^ Rt RRI^» RR 'RRCRt 

'OR R^RR RR?TRR fRR> ^SfRR 'SRJ 'SRRR fRR> ^R I ^®R 

RfR >SfRI RTR 5 'sR R^RR ^RR tRR RRR fRR> c^R 'RRRR 'Sf^SR 

— N \ 

NOlW ^ f^5 vgfp^vo (TJt 


^5Hf ^ nn^) ^ ^r^et ^rar w^rr 

^r ^ v\$f.*\X ^ c%^ c^r 1 

C* I, C^§ ^ ^IWt f&R, V2>T<C«1 w 

<3 ■sr^gfe ^ ^i^c<ij<i w c^tr i 

'Q ^trt o 's f^rmm 

'G ^[RJ feR im C^m ^HTHJ ^TRl 

fw ^Tn RTo ^flR I 
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crto Wsi rrwc'R m tohscto tor to 5 ^ 7?RRt 


<Mc«t^, TO 5 ^ CTO <#5n*TCTO R^tCRT CWR 
ItW TOFTttf *lt TOt CTO® TO I TO CWR * 


^WRI cWs RTCR 5 Rt, RtCR 5 CTO CTO 5 TO 5 fesft tjCR I TO 5 
iMt TO? 5 f' 9 }C#<J ^RR fR*TR f^B <X|c=rr^t I <t»lc^ CTO ^ITRR TOR> 
^ fro Sufovs.ai^iD TORRR fro ^ 0®RT fR$R CRRT CTO 5 $ 

c^t^R 5 tojr to rttot to i <n«ro ^ ^nro 
TOt? l *t fR'fa rr? to i giftrot RfrotR to to fsR^tro to fro 

'Q Rf^FR CRRT CTO TO? CTO TOTO fiF 



to rcrj tocrr cr RtsfRR to ^ frol arfron^r to to to i 

TOCTO Rt^fRRR 5 RRR CR^lftR 5 " B 1 i?Ic 5 *? RRI'OifR's RRt TO «TO 
I SltTOT?*t ’TITO TO I TO TOJ TOTO TOR>T iftfRU TO TOR 


RRRRft Rfe WR TOR TORjT TORfgj R? C < TO TO 5 ?^ ftfpfg TOTO 
TOCTO^f -^R TO” fsR^ TOTO RRTl^ TOl TOR 

*tt'QRtRTR I 

^ITO TO^T *p*f% JH tot RtTO f%?RT TOTCTO CTO 

ftRs! ^TCRR TO^R fR'fR Rt *H|'Q> TOt TO I 

v£l TOif^C 5 ® £?«!«> RfR'oTRTCC'Tf RTR^ 5 ® RCR R1CR 5 % 


*tfSr*R % ’tf^CR’T. RtfegRl Rt eRf^TOT^R 


fcrR TO? oif^s^^cTO fRR 5 



RTO CR 'TOSR RtTOT TOl 


C^-CRR’fR? *lf®?*M Rt TOTO fe.CRC< 





Rt 05 




o 

o 


CTO? 


TORTO f$R* fRCR TOf|^5 '£-' s ft&R fR^ ^ TOTO 


Ircrcr 



TO{5fv® TO^R % C 5 ® 5 ® CRR>fR?-TO fRR^R^If TO 5 ?^ 


TOFR Rt TOtRI TOP?R fTORCR 



<JCR? R> | Ri zFR Rvf^STR^ICR ftc^l'3’ TOC’^'RTO^, RTOCR ’rf^ 5 ® 

C^S-CRR^f*?? fR 


o 

0 



i. (<?rf ^ 

om P<fw t&h ctc® -p nc?i i 

TO 5 ^ TOm (Rt TOT CTO TOSTRf^ 5 


TOJ 


RRCR^'t 'TOC 5 ® ^CR 



R^) iRRtR? « TO '® B t>'©l 
TOR RtRC 5 ® ^CR I 
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o. 31$ ©3t ^ ©Is<pIs c^c>1lPi<p 

513 R*fRH ^<k> 5 i ©^R© ^<j , gl(/i ^ ©1WR R/ih^© ^\©| 
^Jt© i 

8. <3 R*lH^© v 5°D©|*1^ 'JCI^I 4?® RRcC ^'Ql>lc 9 f? 

3t«faj 3R?rt3 ^v© ^ i ©R3 <t i>TE*ra 
cTt^T (i}fa[ «ll^) ^Iw© RC<1 I 

c - . R©fn '©iiw^'Sl ©iwr ?Tt3Tt3 <4^ ^R5f c tT^f y ©i^<i c t ^c© 

i ij’R Jfh^rit^ c^tR 5 ^ (^t^r ‘ifrwvpO 'stkI'stR<i 

^Rl 

£RJ} <Rt 3£© 31W, ©IWPT^ ^31M Rt 3JR #©RR cHlMI&q 
Wf I ©fP^ W 1^‘W "^RJRJ WTCR1 ?>1R*P3i% RR <K<1C^ R1 ^ 

wwi 3mn <^i c*ic© 3it?f i 



vb g jsj» fsf^ Wf c«rtR Rift wt rch, ^s*R ^mm Rfft 

mt ^tr r^s*r ^©ti^ 

RTR? ^RR®' *fiR ^TC«fC^ ’SR R(tipi’s. RRTRRT 

^rrr «*m Rtf^ c^ ^rfw 

fR*f® ^pf? i ^ii^sr $rtr «hri Runpf * 

Rtf^a; 4?T >3W ^WR RTf*f 'a t<R^“l«; R^J R3 *K 
WR S|f% R*R RRRR ^ 4RS, 4R 

sttRr «tf% i ^*f*R R’dRtnR srt re*it 

•aciic^ Pii^H I 

^R-^5ITR? RSJ*f, t^P C*RR R«fat <K<It!R, 

^r:< offi v£)\© ^rt 5 opt* ^n*0Tf%R5 4 *r f^a? Rt 3RI7 c , «rmtft 
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tn PwRiR}\ 5 4t«l<pfD «ft*t «t*t ^FR T 5I i ^JTH 

^Rt ct^s *nR s 

i. W3> ^SflTfSfR C^fR ^fg ^et } Tf^pJ gRjR 

5 tT^‘ ! 1M 'S ■*T y IT <r- s llR<! RtfS ^t, O. vr ^TdR, 8. 

C^ C*F5[3 ^ ^tRT srw, <?. ^T«tPT, 'is. 'Sj5T‘ s Ht, 8. *ilf53 Tppf, 
b-. 



sHm^twiR «£w$ wsj ^ms f%^, a>. 

^ Rt *T?R ^vblWl, *£R?, io. i£Rd>t vSTj^l R, 4 

>,<pe1 ^*8 ^TFRRFR 'SfRJ RM?[ 3RR | 


O 

o 


i. wpm ^ 1 % ft*< j <\ (Tj ^ § y^s ^nrjtc^? ^rc^r^m 

^JNJT^n i 


WTW § ft^nfc? Tffa 

Wf 9 tT^ < 5 Tf«Tt C<ftv 5 1 ‘TOI*!’ = lc f^tf 5 TfaT *n«lta«l^tW 

*rr^rt*rt ^ ^rra *k:mj <rarc^ 

^5? \svp@?<F (SFCwifiH tit '©itmw ftosrc^ ^rj ■*f<fftT 

wt^tn TfRH fo>ft <p^c^ >i*^^j^i srr <t>c^ i ^c< 5 Tf^ 9 fRR v£pr 

ft 1 5 , ^* 1 ^ 01 \ 3 ^VQ 3 Tff^t ' 3 ‘ft 3 \s, C<R *1 ^ 1 ^ 'Q ^t'Srfa I 

^T^S? C«£3l ^t C<lCVb f^5?[ *iift<i ^T 

^iUr©w ^*ra tit wv ^ Tit *rtws^ 

‘ 5 f\C?T^ c t '5f\*t'SR c f <PCfl i*R\ r l'§'1 ^5 'S < ’f?R ^^IPR gift's <FR | 

CsrfS >ffC'!s 



^s, 'Q ^rr 

«T^ R*f (species) I fa'IPf ^ '5? 5 t'sR> ^Tt^ vs^sif ^[’voti:^ '»t 5 t 

^trr, % :y r ! r w f^ *rrat 'srjhj RRs^ 

R«ra «rrc^ i ^st « 

5 t^ i ?-<f»i^rorra f^> ^ ^ «rn^- 

CsHW«1l ^ <PilPlC<PlPT<4|-at i8o fsfSTa 'Q ii 
jv|'6|Cii<i "^dPT t^f*fl 7 f < J w t^ C^5^5 I WM^il ?1 Hitt'S? 
^S] <Fl^ ^.l^ra ^n© ^351^5 ^Sltl X5|t<jf^fe^5 5f^gf 

cjpiwjKP'i *rt *t < psi < ?<ic'o 9 tr^ *n i ^ 

•^Ri«g ^ C 1 *^ ‘(R't <pw f^Rt 5 W“- > i < pln< i 

■^fw? f^TRR <FR I <5 ^5PTfSt 


[" 


■gf^jvs 'a((a'©N ^R t^o^Pi ^IT ^ 9 llc'®< ^R < ’fR 
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«- W* ?m£ $ RIRIRT? "'TO R1 TOTTO ^«f Rft?^ 

4?®s. ?T^? « *{TOtlfTO #?$r$ ? ?TCRJ? TOlf?? 5 ^ 

%TO? RTT?? 5 ^? f^ 5 1 ^M? TO?T TO? 5 sfRTRS *f?%f ^o 
TO? 'snfro «q?i> ?lfH?>!5l ?fro? to? vq sfpil fifjcj | vo$ift>fsfvo ^ 
TOTPTfl "TO 'RlRC'l ^S? ?fa?lc?? ^rf^fgr^T? 5 TR ?T? fterl??? ¥i?ra 
<RTOTTOZ[? TO? fsrc*t ?!£?> l WIRT f^fS "TOR oj%? ofTfTO TO 5 !? TO 
RTO TO ?C?J TO, m, ?tf3f, CTOTT?, ^ft, ^ <3 ?Tt «W1R l ^sj 

totod rtt® "romro ^cg? «iw ??r?? i crjrrt, tojtor %? 

"TOWfTO f?C*rS M*f§T^TO TO RfTO ?T frojtCTO TOll iH'Slt TOSTf?? 5 I 

8 . C?$[? s ^IRfR ?®(? TOR^jfTOWt) 4?> TOFT? 

toto to i wtosj ^gfiftroro C5TO w tottop fsts^g fro ^r$n? 

TO CRC? 5 4? TOTTO TO TOC^ TO C?? 5 ® I C?®ji? TOTO ^ 
'TOT® TOTO TO® fS®? '5TT&TO, 'TO?, TO° $?IM? 'arfTOl^lCTO 
CTOf ?® RHtf CTO TOTO VSRT TO TO? $?? TO TOjfe? fTO?%T I 
'^TO ~Q ft C^ TO TORI TOl StflC? 5 sfc (jo CTO ioo flTOTO 
'BtHJ ^<pfi5 TO! ‘‘fTO ?T^ “TITOS TO i “J? 5 ? CRT? 5 CTO, TO5t 
fCTO RTC? 5 TO "TOtfro TO TO 5 %? TO1 TOp ?T?1 ?1 
^TOCTO? 5 ^ TOST? fTOTO TO? l ffai? TOTORR? R1TO? TO? 
CVlB ?1 RRC? 5 ? tij*piR RT?R TO? I 'arfrott"! STft ft? C?C? 5 ^- < 3? 
"^TTOTSR. C?? ^3?T? TO? ^pF? ^TO? ^ ^ RjCTO CTOtt't 


*n?i'53c«Tr? fro? “itf^fc? fro ^ ?ro to? 5 i c?$[? m tot ^titoto 

8-(? TO? TO C?C?> ?*? TOT TO 5 ?TO5 TO? TO® i<2 ?TO TO ’if?^ ^ 

TO® TOT CTOT TOTf^S TO? I ‘W>l 'TO ^ 


^£1^® \xo 

w 

8of^? "SPS ^jg TO? 5 , ?T? 2f%t^ TO^ C?^? I TOPT ’PTR? 

TO? <5 <TTO TO 'Q ^Slft C?!? 5 ! Tr«lf??>«lC? TO5. TO?I? TO? 5 ^ 
RT ?pf5t ?W CTO?? TOLU'S TOPTOI?? 5 I ?T5 «|f® ?®?® 5 5| Rif?? 5 >°° 
?T^ TOT R? ?! TOT TO^? CTO3J ifro ?T^ ??3 RC? RTC? 5 1° ^ 
j^II? TOS? C?^?C?5 CTO5? ^?? fTOf^ ?^ ?® <2}^fr5 f?TO R 5 ^ 

?T? I ??1 § i. TO? C?^? ?TU» ®o% fsf? ?T TO^RT TO? 5 ^ 
Sfl^frosTO? RRTOTO TOT ?C?t I ^ulc? 4 ^ C?^? ?JT?? S TO? TO|TTI?I 
R? '£R® ST? TOSTC? RffTO ?TO f^? ?«|^f ?*n RJ? RTC? 5 1 
?T '5f?-^S? C?^? ?T TO? f? 5 ? SfTffrosm? ?^?W? TO ?C?§ 
fsf? ?TTO RIC? 5 Rl I 4®C*TT 5^ «? TO RT ^?? ?T?T?TO ?TS C*^ 
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ibr(? 


rir^ir ?nv3Tn rr i o. cr^r Rt w ^ ^°s 4^# rtrh 

RiR^rerG ^tWn rr i ‘S'qmw crri ^r to r^ir 


r*r to ^ ^rr ^rm to rirt rtr i crs^r wrtRRTO ^*3=1 r^w. 4 

RRtRR CRSpR ^ RRJ ROTCS. I 4 RRSR CR$[tRR 3R1R ^jft rito 
4? ^R> RKR BPi R! "*tR>RI ^RUiIm RTR RfRRTR RRR CR*5p ^ 0 % '»l ? l 
CRtR CRRR (RRR «R*ERt CR^p ^o% vol^t RR3 RJR TO> I 4TOTR RtRJ 

f^f RfRRtR ^-b, fR-> <£rs, fR-* rtrisar ^rs. Pic«>itlSfRR> ^Ir^'Q 

RTOI 


< 1 . 'RIRt*' RMh 8 %ft>R P»1^sc.<P*^l (vitis vinifera) >RRs <RR '5fCRR> 

wr^ 'sra^ro, rristrr ^r;. m r*ir rtrtr r^r ^Rt f^*ffsr*t, 

RRW 4R?. '*pr®tRTR $RR I sftftR RRR CTO ^TTp ^RFaR &TR|RTR<p> 

Rt^ rt snftR Biro ^r to to rBBvs i srp B^rtr « 

2 fT§tR fRRCRR R>RR^TRRRP. 4 R 0 )^ 3 ^ 7 J] ^gfSJtf^D 

crrtcr rrj sill's <i fRfe^ BBrs tot^. i «tic'»<i 

'RI^R 5 CT RR*R «ICR »TR RRTt RTR ^fR'CRT S RRI RR 5 wp, TO 
Rt RI^ER 'Sjlllwt WHpT, RTO1 Rt RtRt fR>°R1 'QRJCRt ^pp i ^CRR 
RtTO fTOR TtR, RRICR1'®! 'Q SIR 4R° ^1'QX^Tf ^HTR-RR^ CTO 

RC$R ^til Rlc<i> l RRI-^T^CRR RCRT (RRR (RRR *5ft'o R°pl« 
R^St, <P'®<P'8TRTT RMCb <*>10*11, ^l«ll'»-R i iWl fR°RT RfSr RTCRR WfRtR 
l RTRT’'3 R«1I RCR RICR 1 I 'JXl^CRR RCRT RCRC^ ' s Rt^l R1 'STT^R RlC^ 

^R>lwl RR, (Rf5 IrBRrI’S ^'I'oH! ^R° C^B C^B <Plc.=ll R»«tst|vd 

CRW 2fT<5! f%*tfR*t I 'ailsjR RR "T^lwl 1 r>?RI CR^R ^1 RRRR RR RTCR- 
^f& Rt RtRR «R fRtR CRH® ^TR RJR^l ‘PRC.'o ^R I ^RRPflRfhl 
CR*fR^ RRR^ ijWC*^ RTR^ C^*Rt ^SKR " 5 lt^ Rir 5 R ^ ^R^ 
R^^RRCRR RW RERE5 R^IRR 'SrRRlRR^e RfRCRR I 

>5j. ^RRTt S RHR ^R° R«r5tR fRRtT*tR RfRtR ^StRRfeRR 
(\5rt%RTt '^'SCRlfRRT) R® ^5RJ C^TR ^ RfRg^nR ■JT 5, J^ RR | 

RRJGftTOR Rl^CRR TO WRRtt CRtRlft R^r®, CRBiR, GfT^R ^sflR 

•»ff%^ sfftR l ^ RTdR ^ R'R %RCR? RR, RR° 

CSI'Stj C®C«1R B.CRtR'3 '8R 5 ^ I >5R C^5R Rtf\bw>'G 

RJR^5 RJR RT^, TOHBt sH^iR fRPRR ^R?. BfRSRRt 'S CRBfRRRR 5 

%RIR ^Rt "3RRR5 55cWfT l, tT RJR^fR RR I CST^tT C^R %RtR 'SfRRTRCRR 



R RCRJ RCRCR «fRTR^ Rl^TRl^tR ^Sf, RtRRRR ^RtRR fRFTCR 
iijR® tT?H'SrFS R»RtR <Mt^ I R 5 ^ RRRfRCR RIW >5R?. Rra RlR'C'l 
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R'lM-^R'ailW ft'SSH 


ikr^s 

rr ri rme (Raft rs, rrr r*cr i RfR^t ^cr r*r RRRR'S rrr^ 

«n^5 wif?rs RRt 3R i rtrtcr vsm■ !> if^c?ra <mi4 ricrr*, Irpr^ 

^jwtftR cw^r RnR3fRR> RtrjfRi^R i ^ rfp rtcr ’ffRERi rri 
srir^ <{^5^ ^srr® rt rscr *trciR ^rrr Rrfw'sR r*s rjtrrc<r 

4Rt. ^5 RMR £aR §*tRR R^Ri r*r fRR RTCR> I 

<\. Rtf^ (Wf^FT 3H i ft r* 0 s sii51h«mw cRPRRc&foRi «fR*rt? 

tf i fe s? wi f^t ^ 5^3 ll-prara i rrh rrr^ crtrtrrr 

(cit)-^ ^ rnr %t r^r R^fR^ ^ i RtfeR ri ^tr 

4R5T?T *FS% RR <)fi>RfRR < T fRf*Tt StRR 5 *! fRPR, RT '*ra 5 fSl?*t RtRT W^O 
i4R^ RtR r»v*-d'o|«t RRRRsft RTfRTRT Rf?J*! !<1'»'3» RttR> I 2f%fi> ®Wt 

c*n*Tf^t fR^Rt r^r rr-IrS *trcR rrrri rur* cr* t r^ijr> %t i 

«fR) R?R vg^cl <J)V|<r||.5ffc} R° RRR | flcSfsJ RR $T®I RT^R I'oRc'S 

i£|R° dRS SfRRR 'SR ‘2'fflRH'O'a Ws RR i£)R?. fR'jR R°RJR* fk®R RRRCR 
vSTf^R RsRR'oTR SfotRs %R£R RRJ RtR RTCR> I 

V. RJj*t tsrR 8 4R>t R’ffR RRSR W 'SRJ RR>R Rt’fa RRRT 
CRtRS ^'RT'StRIRlRitR 'StHf'rl RtR RTtR> ^TCv» fRfe'f'sTR RTRTRtfRR>'sTR C^R 
RRTt RTR i R«j*f '3rf<TR c t faPltl fRf*fi! sjffefi; Rt*fR «i»j'3W 

r* 2 Rr rt 'StIC'or 'src^j f^ RfRRTt e t f®^sr «rtw rt rmIm 

fR>^RT ^13 r ^'RTtR RRPTt#R Rv*f ^R R^T I R\*f Rt WT'stR 5 
®TCRR ? 7 <tRf*|tj RWR CRtR f^R^lft RRI tRt*© RTtR Rft RT WIC'o RJRT 
R^fR RS’f’tf^ fRRW C^H R^R fS^JR RC& RR I 4«TCR RRRfRJ, CR'SR, 
RTt^R, 'Sf^RTt l ^R° 'blPlWR ^MW Phi'll R*f < R* P R CRR 5 ■Sf'oal I RlR^ 
VSTOT R SiT^TRR R’ffa (21%-fRRTKRR 1««W RR>^'»I RRl^; 4R 
^SfRo WRR WtlWR R5R RTfRRR, WR ^RRR 4RI RlRR^ CR 
^RR «TK<t '®t fRR fbHC.'S , 1R1 RR I ^=RR RTC^R RIRJ fR^S R*f f^vRI 
\SjfC\©R R>WR RPR ^R° R 55 ^ 'S ftoSR RRI^R CWR ^ < 1R1PR RIRT'Q 
RTRR RfR^R, 'ill<$#, Rl, RR RT RR^, TtR <3 ^TCRR RR>^'ol RC& 
RRR51 

5>. *Rf R^T 8 *im RR^T CR ^Sfl^^R R$ 'SRfelJ CRR1 RR v»T 
CRRR RPt v£TR^ Rt ^'S’«HR fRf^ RI^RTC® fRRTRR tR^ ^Rgf^ 
R^R ^RR p'SR^lq I RiS?,f<R RP5 CR^ '5^R®^ Rt R> 5 ; R>^ ®tl(.'»R 
'5TP57IR R^Sj R^ fRR RtCR 5 I «CR CR RRfR S.I®tlR 'S'gR^R 5 

Rt'SRt RR WRT Rlat I 
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t?«3h 


^<=1 


? , jR?lfo»ic?'i> Hlc*l *!<)(. TO C®^[-$. c l l 1 

?*t? u; | *rfo tot w*fw 'Jso tocto c?faT? snw 


^tn i vto^ ?? *#?r? ?c?re tot 



tor? ?? to&to f^s ctos ^cwc? fro tot cto 
WTO tot <#s to «ro i ^r^rfWtfW <wt*n crorora 

W»1 TOT fWW TO «TO l W?, vstlf To ^Tt^T, ft?CTO 
TOP^T^ C^Qft 4??, ^Tfn "5TTTOR %T, TOT ?? TOTS tjf! 

4?° ‘ ? fW 'Q TO^m TOJ*ntlR? ®TFf$ TO l <M (&\ lirBl CTO TOTTOr 
TO C?, TOT TO? ?tt&t TOT? ^0 TOfWj 'S fifol? I ?C? CTOT 

TOT, fte ^%C? CTOT? ?TO RTOTO TOlt 4 TO=T ?3pF TOTtf TOft 'Q 

?rc® totoi to i to to? to? ?css? *#<t®ot? 

W fro ^§R ^ RSJwt OT? C?, TO Wl'f? TOT £|^® I 

TOTHJ 'SrH'Srg to? TO? <f>^ to tor fte? f?ro 'S Sfen 
TOHifro^t <^i? ?nt? tot>t tot? trot? i 

io. ?>?wtot? ifit TO*t srtfTO fWsi tojtot? ^ tor? 

W TOt^ ?T TO?TTO TOTTOT? *jfl 4%C? TOT TO? CRt TO? 
TOTOOT?C?s Tik ?TO® ?RT TOtl TO*tlTO IW? WTO 




TOk^ TOTOT 'Q TOm ^1TO, TOTTOTt TO? TOJTOT? 
WTOTOT ^fsT? Wt^? ^sTO CTOT (TOT TOC.^. I ^"TO £pr5 ^MTSfCTO 

T5*f? ?'»l<i'»l(.? Iwl <P?C«1, f?t*T? ?>T? v£lT>t *’ s T£ TOT 

TO*rf%TOT 'SllsilS. ^tTOT sff®ffr TO ®rlvj>t?.TOJC?? W]U c t 

?!?? TOTTOC^? ?? C? vot?t C^flTO W) 



; ^f^ 1 ® ?TO ^Sf TO ??° ^T fiffsRTT? 'old? ?^1W lb<1^151 
<P<1|<1 ^RJ ®TCTO ^)'SrC < P'G CTOT TO I -^ll^iR 'atlgl^l ^ TOR? 

^[’fro < JTO 'Q ?tfW 'ail^M ?TO TOT CTO ^n^? TO f?C? IWf 'S 
TO?^ TOT TO?. '®T? sf’rS 1?1?TTO TOT’W® ^TC? 5 I 


TOr^? § 

1. Yusuf Ali. A., The Holy Quran_Text, Translation and 
Commentary, p. 318, 1938. 

2. Raven. P. H. and Evert. R. F., Biology of Plants. 3rd ed., Worth 
Publishers Inc. New York. p. 341, 1981. 

3. Masefield, G. B., Wallis, M., Harrison, S. G. and Nicolson. B. E. 
The Oxford Book of Food plants, Oxford University Press, p. 
106, 1969. 
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*U9j^ 3 


'b % >oi 'srr^R <3 gtt i 

^ vmoft * s iiH « * s ys& «»sra wimtws %<wi <F?n 

i 



b S ii<® O'©I^I£<rs) 3 ,£ii£^ CT, *11 W> 'ailgl^o •TPl c*i<41 $,£*J£5, ^©T 

C'®|i)^| '©il^ln 4<t< *Tt? *n c^ot^lcm W-P f^fw ^©T foR 
R“l>i'»k < ?^ osprrPfS Pt^M> <P£iKeH, ^©£*1 OoPT^T 
f^F^rm ^?pi ^©r i 'ii'S3H'©'i<r^5 Rterors 

C^PT-^ ^PTT 'SM-lr^ '®R]W TOI; 0©PTt? 

gff%*rpFF ^Npfw s wlftw?f i 

i<) ^rmps srrarp ^rnpi Rnr© c^tpr© ^ftoTTra «^jom 
ii?rt<'oi sfo*® ^<jc^ ot^$> ^rpTi 

f^Tf^s f^?*f f^rc^? *n ^ i'Ho ®il?JiC'®<t '©dMiMi*! ^^Ptxi wi 





* 







b % i«j» i*w wprt ^®r ? w^cf®rv nre (c*fui>) "*rt f^ ^rtR ^ 

'qpl l W l ’pP^PT? SRT f^<rf^5 (*f^5) »W 'aihltnfl 
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R«3H 

«T1J 'ATjT I fa'g ^f*t ■q|'©|fi> ^© 2pf^ "TO 

^W Rtft <£5TO RRT$; C*(U5 RtRW I 4^RR TO RHI 
Rd*H < PMt*. *mn^ ©T<*tl$ ^ICWRW CHCRR, 

fRs^c-nc* Wr fro <rot to trow 'einf^m i 

4RTCR ^71 (.S’<31 ^tR 55|R<ra ^<7 RPR TOtW R^ ^pP^tZRR <4R>ft 

rt vsn^ *fenR7 torir rw c^rm^ <>wc^ 1 

TOt CRRR RTR© R>RI £ff% CRRtR CRTRRT RRI© 2f#R CRtf? CR 

rps i ©f ^r--r<iu> rtcr csiorm to to rt i f^ Rft ?j© 

<|%3 GfTO < J 1 (.<) RT ^HCRR RR RCR RTR ©CR ©I Hl§1 R?FR ©©CTT§. CRt© 
TOR I 

<MIRTs>R7 4&T TO^T '^IWfl G tRR% Rs^TR RT fiftm TORT^ ^ 
TO® I ©f§ ©llgte vfl^ ©l|*IIC© ©1 rto ftwc^i I 



® 8 >8i *T©T « Y* ©uh^* <?WWH «W T*> 

ftf®57 7T#f^ WfRT, RTR^R « Rita'S ^W^l- 
cq^T TOR* 'RTOR R*ft TO?, fWft'G I RRR TOR ^®RTR 

TO ©H^IR RR TOR IpTRTR ^<>i 

^I^RR TOT TO TO TOTR TOR TO?, ^TR&R TOW RT, 



R^Rt <P«H RT I 


^[fwt^t ^TTOl ^ RP5T RRR> RTW RT RN1WIT « TOR ^R 
R5R r>W 1 <s©R5 RTWR 'RRR RtW 5 *1^*1 RM’S RT RTRt-RRTRlR ©tR 

RbRIblRR -sfvs CR I ^ KR R3R RRR R© Rtf^ ^ RR 1 "TOi^onRt, <4 

ttto RR Rtf&R ^RR <j|W RT Rfi>c<J RTCR 5 I R 1 '? '^RR rr*R^ ^rfwnR 
C^^RrTR TO <qc>iRW TOfRJ RT^RR GfT©JWR RTlR fR^*R R^R 

RfR% ’tTWR ^RR fR©R ^R fR’vRf ^®R ^RR ©R ^R 
sff^s'c^ rf^r©tR ©M©! c f ■?j© to 1 CTOs cR^? Rtfi* cRR 5 ^RTO 5 ^R^R 
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f^eR 


*n<M<>© *rrra f%Ri c*i ^itot ^ froi Sic^ 

c>ib]^ ?hot Sci m ^h° wi’H c^h c^wi ^ <r»fcvsT #r5i 
rk?i *rftfa5 ftmrft'© w*#f\©t «W ^ i 4 rot 
OT OTt*ifa ^iwi«i *iic^si fcfe <k<i 'srr^t liH?, Rfij| 

•2j< i IC<1<5 <M<M t>Mp OTOT <Rl 3£TI 3|IC<P I <4^ GU%3 ^flC^<J 

*rcw *tr, f^f^ ef^H f«m, ^tcot shot *rr$ 

$^J|P I C*OT *tTOT Pt'fcR OT ^\© ^ "srn^ \sTOT 

otbtrotrri 1 


•*tRj § 4fs?'s~ s rr4' wrt ^muvs 

£WH I Tjfi; vSfew *tfifaR WRIOT 'SRJ f^fWfiR 'Q? 5 ^^ I ^IOT3 
^ v©cf *ff^R[; v5fR OfRTOT W?T OTT*TOt 4 *flRlC<l<! WIJ 

OT SR wfR>K*ft '©TOT £f*JR *T1TOT ^RT OTTPl P><R 

41 COT I 4 *rfRTOT $*m SWR WOT g ^rfif, 

*fR, S&t I '*RRT fiRFR^lf) >[pR5OT WTOJ 'O^^f 

I 'SRj cq *rf?Rt?fi>3 %*R OTR ^It’R^rw P^ OTf& 

^Ba *lf*OT I v£jf& \5pf SRR ^ <*n^ ^t ^ ^OTtOT ^RICT 


^OTR I COTM *#OT -m m*R, 

OTf*frf^, Cfrft, ^JRTP, OTR, %5 (WR ©rlvolsi ^ f^£*R) 

^©TfPf 2RR 3fTW l RfRt *tf3OT OT 'Q ^«T^Pl 

OtM^Pl) «r|\sl?j ^ >[Q?(1HH1 <3 ^5 W ■*TR5T5Tf%t I 

^srsrs^hr v» 1=1 -'sj-sj ^ih 'sr?^ 3 ; c^n^3, 

HlRw, ^t 1 ®, ^50^f | ^ tt-PI <*#^3 ^1 

c^tl^l ^Sf'S ^Sltc^rt C’tte <5C^CS^ (7T5H C’tta "?IT C5tC^ ^IvSB ^O 
^srttfss ^rptr^iT fw ««rrw tj^tt § ^cU 1 , -sff^ 1 ^ih 

c’tnftrr wijw ■sn: 5 ^ -sicvic^ ^f$3i>f ^t 1^’, feUifvi^ 

5f^i 1 ^Y !,s, t^ 5 feci s ^rrm , «fp!j*pu f^pw ^i^rpf 

^ 1 $T^ , *fFTt*tj ■ 5 ^ ‘f^iJifJj’ c^trStn ^[ 5 , 

‘ofaiiifV c^rrltn <s?« : r , Trt ‘<?^C'o m^« i 1 f>i’ c^it^trr f^rfS ^n«j 

1 $ l5lH4Jl(>l’C’n#?I iitf^ ^T \FT%sr 1 


£PrS 

?rc^s c^tRi ■sris 1 

^*t % in f^^?jfD ^ % s>s. ~v 5 r m i c^<) 

^IQ'O'SIW ^TRcTtf^s 1 
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'k s ) 8 q (c^ ^m) ?*[? c? ^srrsrm f??*T> c? ^trcs 'W 4?? 

C^R ?RT *ft^ R ?t ?T?T ?$t? ! ^t?R (RR'tt ?*T? ^T? 
?f? ^5 gft% fif?1%> W f?R?t ^4C<ni 'STIR ^ 'ST? 
^5t PlR^i I ?HH CRjT R-'TR fsrf'PT ^??t *if? CTTjT 
oilgl^ 5.1^1 RRT ^ICiJI Hit 1 ) s.'MI <p^I ?? or? ^5t'Q 

i 'or? c?r ?j% Pioi® ?t?r ^t? ?ra, 

C?>M?\? HRPRrf?? t*?t ^JT 4?^ 2)«Jl'BrCH? C?“tt (CHT? 
<jr?) ?t ?T? 'or? fHT>?t C^RTr?? ?? vsrp^r 'Q 
w?m i 

Sft^t ?t?3. ?pn? ?^foCo c? 71? £J<>1C<J<J 3ofl f?f??i 4??. r.~ 
7R ?t?j ^f?t? c??? sfi^t? ?^, ■‘^r?? rr? 4??. ?f*i c?'3?i ■Effort 

tojrf? 7p?^ ^ ° i <\V oiRICo? RT^ f?®tf?o oflcqlbHl Wl ^CUC^ l 

^ 'srtmo <r? ?^Tro c? d?ifto w ^?n? ^r? ?*rt j>c<jc^ i 

?P?r ?r?^ w? ??? c? ?^ c?? oft ^f?R i ^ro 'pn ?i? c? 

C?Ho 'S f?f%3 oRt*f (C??? ^pT^pt, ?f S f^f t'ojlf?) ?^ C?t? C’lt 5 ? 

■^t ~mft $,c^ ^tt i 



<\ g s ips ^rtfsr tffCT <pcuf^! '*ftf% ^TC^RI i5*Rf 

^Trf^r *ifiiw f^RjKf ^nrt f^r 

'SRS Oliaito 'STR ■JtJOiR (£ 1 ?? 7R ■»T5r?? ?Rt ?*TtS C?«FTTr? ?ir^5? 

c?*n? f%??t ?r? ??? f?r?R c^rm RdNso snr?* c? ??t?i *?°? ?*?t 

$.«lt5?1 I 
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C^R ^ *P3t *C?I%1, *fK?Isn« CTt (RTRRlt ^1 TOI 

f¥?Rt #t *£$ »rri% CTOI <OT ^1 I 

^HJ i£f ^RHI vsrrf% 4<tS. ^-R 5 !? «;FI3 RRRR ftpftR f?1%^ 'siRmRR 

I RRI S- y W'a ^ (Wt)-^? WRR (W?ffis <H % to) 

?fRR RtRi; ;>. wt wr%R ^s,R 0=mms h § to) crr ^B-^t 
wt (^trtr a& § to, to % to8); o, AtsiiVi (Ri{ii\o 

8 % 8tr) 'ffW Dp I 4^° ^Pf'Jl's)! RRt (RRI's £8 % to); 8 . 

■^5 =lpsR («n) 'Sftfc s«^R « ftWR ^1 (ofRTis ". 

=1 S b-8, to S bR); <?. RT%W1R\ CsHFa 8 S to) ffw^t RR1 

✓ 

C<lt^ (71 RTO ^<}\5 (5TT) 4R°s RRTO ('Slt)-^l? ^R|<R 

fe>il<[ R7R TO! R(7J W (71 RTO «10i ^RJ CTOH^ ^slR^ 
oqW TORR1 RRIr, Sf|lTO 4 R<H Vl>TO^)<1 

TO^ TOT R**Rt£ C^RR WR1 'TO R1 I 

f^fRRTOl TO, ^ (^)-TO RRRTO TO# TORJ ^RRtTOl 
^^_9ff%3n^3^ TO*!’ RT^ TO° 4TOt’ Rt%l TO. 4TOR 
RTR RRTlfilR I "TOR <PiR><! f^ WR^ 4RR f -^7R TOR feRR RRR TO 
TO RR7R (71, (7ft RRITO* R^#^ TOW l2|t^ TO TOR RRTO 

foR l b . ' 

TOTo (^n)-TO R'SIRR *fnR<Rs TO7R TO RRl TOTO <2*0 
ofBTO TO TO^ ‘'TO ^jTOffWT’ Rt TTO^ ‘^l^cTOI’ TO° RlWC«=l 
‘TOlV TO TO TO^ 1^ 

R*gf% «^o (oh)-^<i wffro '“RR froro Rf^fro rcto 'Q 
(TfRTRTOr^ RTO ^TOH TORRl ^ ^R°v wrrr feR^ 

CRt^I CR, ^1 RTO RTO C^vsj^I ^vo RlTOR CR ^lsC*t ?hR %R 
RTiR TO <TO^ TO°s TO^R w R”^ ^C#f *3°^oo 
RRTO fro ^ R^l ^fRTOTO TO TO RRR ft^ iTOpRR, f^RTO 
FTOfR, sil^'lTO TO7R TOR TO\ TO^3 ivd 

Qg ^S RRTO RR^fr^TI iTOftfTO TO^ (71, ^3 RRI 

TOTO wrfro^TO TO ^r f^f «ilPi31fi(.iil ^?|R I TOR 

RCRf^t R9TO TO'Q RcTpRl^ I TO RRR ^ITO 

RTO’ RRR TO71*ft RRTO-f^p RR5TW5J ^jft TO%1 I 8 

^Bl'G ^R^ffR R^ TORRt "“TO TORR^ PrTTJ 

RjTO. i v£| RTO ^1%7J RITO ' sc fTOR RlRl ^Rlfb^ TOT^fS S 

(RlTOR <3 RHC^ RlfTORTO RR9R 'S TOTO1RRRI, t^t#R TOl^Tt, 
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('stjtc^mi ''Q 5\b*iv©h ^*tfH) 

ftf^ f*ram i *nfo«iw* fiafwjmmi ^fs. ffcfI 



^ rf^f r^cff <«kpri fjtff ^pgfva frIf i 

tp®^, ^nft ^fs. ftwra firf ft iflwiwwi'oiw wwtcfi ^ft, 

W^rrf? %?FT -$ilc<J-S ^TNIt'O FFStffc*- V|C*FW»lF!'MlC'S 'aJlRfvo if) 
iFF^fFlfF «|FW F>tF CF, '*RFfi> vi|!^|>a} ^J%1 if)F?. FT^FCF RvsF 

ft ffr| ^fiw-s(.<p ^sji <ri i *i*?ilTS«> RtFfFFs m\ wi 
ffr fcf WT ^ <Tr?n i a 

fts> fsftrcFR ^.8 c*t ^rtF% ^ «ym ^tp^m^F ftft 

FFtFt *rf f^r AcgR«i i f^r cftff ^f^tfRF 

31^1 FT ■^FsFTF if) FTjFTF if)"<F>l *pTt 'Q RfFF Rwc^H I ?ff^ft 
FT ^F?5tF ^ RFF FFCFt CFt<F w ^cg fFCRFlTF %RF I f%fF CRtFF % 
^.8 C*t 'RTF’? Rc < P c 1 £ftF RdF ©IIFM Ft CF WlFIF FtFl 

(?rtt^) CFF RF>T <PCfH, '5fTFFt*t iFF^I 'o)^fl'b|R < P '*ll < M<1 <3 FIFTFiF 
f%f*fg CFF CFFT FTC 5 ^ I CFFfS %g%FTR FF® CFCF ^.C<lR«1 I ^ 
^ >p&£'D RRT 'FTFTF FCFF ^C'» FFCRT 4FI RTF fFf"lT? CFFtf^R I CFF 
iff CFCFF RTtF f^R FTf& 'FfF WRTF I 4FFF CRt 'RRTF FF CFCF FJTCFt 
FF ^CF fFCfr F^ST® OF 5 FRR ifTFS, ^sTFFF FftFtFTFF'8 F’SCRT l” 

i^fFFF >f|F?. '©TF Ft F>f%Sj^ ^FfF '©TF FlFl 

CFFF® f*TCF CFTFPS5 iflFS, lit-'©?*! 1 tflRF 5 Fi ^CF FtFI FR 



* . ■ - » — • ' - 1 

C«C3f F^ST ioFCF F fFW “FFCFt f^TTF CFFTCF fa*m 
*fi8C<> (iF1r8 ^|.) '^'®'gRnFF Fllw ^5 CFF FFiFF I CF>'5 iW«M 
fFTF%FF % ‘FWtF CFTCFIFFT^ l’^ 


1. Keller. W., The Bible as History, p. 51. 

2. A Short Encyclopaedia of Islam. 

3. Keller, W., The Bible as History, p. 95. 

4. A Short Encyclopaedia of Islam. 

5. The Epic of Man, Time-Life International (Netherland) N. V., p. 
85, 1963. 

6. Cottrel, L. Lost Cities, p. 147-152. 
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S 8 *o 



cs r froi 

C®TTO? 'eflR^ln ^J^’^I'G ^wf^; cval^n ’J? 

'oi^ -^^v30\o| ^af*R <pc<J TO* | 


<n^ vSffjfro ^vsj'a $uj<^i3) i 4 sj^icsf 

4^ft> to*i sri toi (7i, ^ipRfi> ctor i 

?n^rr?f&T <rt wt ^ cTO*t ^ ^ <ti, to to wrc^n^ 

TOR $ vac's ©tH'© R, 'SIR ^l^r TOR ^ ^l5R o1^Rtc<T» TOI <K*I<P 
to v©t *t?j, (R 3rot\3 *trfe ^rcs*. i 'srra £o 

oJTc^t'Q 'TOR C^H *)«!« OT^Tf^TI <T><ICV3 ^ 'SfR^s 

R TO ^srnsr <7ft #^tTO TOR TOR Wff^R TO^r 

c=nTO?5 l v£)\s ^ ?TTOI ^ f^ ^Rt TO* CTO I 4 W WRft 3TOt 
TO (71, TOTt TOJTO* snff^5 TO*r TORSflfe? (7RR TOSt sflTOTO 

<t^ c^ft wr tow i 4t ^mi to cTO^t ^rr&s l 

83Ht "*tfe i ^'slc^t TOT? '88 Hc^ 1 fef% 

<KS(W ^I^C<P TOf '3J'sfc*13 ^5nw*t foc<JW I TOR <qc<4 C^. 4 
>f\sj (71, TOT? V TO' S I (^n)-C^ 5 (71 ^3lH WR 3*C3fl£TO (71 ^Ht 
(TFR^ITOTR ^*R C#^ TO TO%T 43* TORF* 5 3*TT ?ETC? TOI?S 

<n sffeRfa i 73 ^t, ^igUR Rf*7FT fero ^jRrfk^ to? tof© 

43* wn 3><ic's ?c*i \®r ^n^j^j'o \sqr v$ i®ip*f 

<p<5c^> 43° TOT?3 >rg1%3 'SRI (7ft 'flaHc^ < t > IC'St TOIIc'© i 

TOf?3 TOt >ll^piC4 ^RTR ^‘ P RR^R ^TRT TO I 

^ ^'o't (R^t C^t ^KTR WRTP't ?R^5 ^Ilc^ (7f 

i 

f^S^KR ^1^ 'STfTO^ RRc^ TO^t (Rt^lWf I t!®fR Rl®tR 

»£R\ "SRTRj o(|c<i| ai^rixp PjfijvQc^ "^ 5 t^5 SfC?TRR 

WR cll'O'&fi^lc^ «TI^tRR (7R^ <TnR I fTO 5 ' S TI^ 

(TITO fiTTff^ TOt’t ^R(7o f*R*R^ i£R^ ^po ^si'%1 

W5 $4I<M* 'snniCST TO TOR %TO, 

(75^1 TO%^ (7f ^TOrf%i ^TOvQ W TOCS’ <71, ^imT^ v£RS TOR 
^f^I fefic>1<q "SR^ ^%(7I ^ITO l ^1 4<I'C^ 


www.waytojannah.com 









































































IwR VM 

"S-R R, '©Ic4 > ^R ^R 1RSU5 3R ^Rv (7ft SfRIR 

TOF5 ^R | <£^1 R, R^R 4>VIHR ffel TOS I f^g 4®t« 

ffo* R, f^5] R^5R RMW <3 RRR3 <f»<5RR3 'SIPTR I RlRRR f^TF! 

^MHR ^^TRl TO C^fTH RT#t.l TOU, ^ ^ r, 

R*R noI? <j>\s^ £ffttt R>R ^JR° *ff?tRC*R 

^TR fRWt >2R*t TO* v£|<^ TJ*R \5R #^R fifRRR RFOT ^ 

*fR ^^R \©R RT5R 1 3F5J\sRR v£R^ R^Vsrp^fa ^lsil^,<J afe <j>\sv&3\©| 
SR 5 ?*! <©<JC© ^C^l Rt'GTJI t>«lR Rt, ft ft WRR^ c R 5 TttR?R 5 
RR <f>C<l RTC^r i ^^Rt CW \SRT ^RR3 fiNjt TOt R^i TO1 

TO R1 R, fR*1FJ <Jj<^!‘ 5> RR Rt*fJR ^1^1$. RR 

4RI '©TR fifRRR ^JRFtR 7RW5J TO^f TO* RC?TRR I 



s s :>> o*rir<r> ^f% ^t®s*r ren t cRR rjtor 

“pIr ^RX ^v$g*tR f*FfR*F5TCRRtR fHR$ *ivo R*C^5 ^Pm 

^1^1 *W RR I RHT R^ R’R CR '©Ic*?* 'a<'3'^Q» RT I 

■SJt^ ^f§ ftfojJ '5[T^R-^Ijf%^s R1*fCR? R*t?jfl> vD 

2 b £fRt^ tfeRC**lt I 





<* § ** 1%fR RTOR ^frfR R*R C^RT^ ''SftRT*! fRRR ^5*R 
RlR 1%fRR C^RTRP ^TR R 'Sjftj *R5 '^Rf Rt?’ (7T RRR, 

‘^rrfR TO* cfr cat; ^hk<? ^ TO ^f% toTO* ^tr 5 ^jffc 

^PR^^fsf UMI * l 

^ntR RfRp arn©tcRR ^<1 R^<jf5 Ir^trr r^sjr ^trr rt^trt 

Rn^ljf W R 1 ?! I ^f§C>© ^RR|fD<4 ^5 g ^ 

'SfBlICv©^ ^ftCR RTI'ffl TO TOfC^ I ^ ^fll^flbHI £RTC^ SJRrtC’t 

RTOH TOIC^ #©tR «rf^ TOR CTOf^ TORI TO! TO* RT 

^51 t<MH RT^© RT I 

» 
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<r s ^ 4®^ ca «Ic. i m w totot TOT TO8*rf®® ®a*r i ®l<i < Ta 

aTO ®TaT C 5 ^ VC^fl 'aiNflH SfTO 4^=1, ®TO ®ltHl 

®F®rn?T*T '»it'i<i ft®t> *m*i aro ‘na^ ®tai 

SvjjH-'lar to ftlMTenaEa* ^TOfS to® totot l 

vans ®to® cat® aaa® ^sthtst ('5rr)-4a 'anftokaa aaa aro® 
aranr to to i a^rrosa 4 ca, aaa cat® asima (^n) 

®ra ©«1'3T®I WR ®lf®R a>r*[\o< ®<TMn TOt. CTE^g ®Ta® caHia a® 

TOJ C®H CTO® %T TO, cati:.'® f®ft ®ra ®TOa in®!?! TOT TOCTO TO®T 
aHTO anTO I a-ft&iM cat® TOTT TO ca, tocto TO®T « aT®a afaTO 

TOa aat <jtaia#a ^pta caaRtaa m^taa acai aaa £Teto to tot 
TO cat® tf^T TOT? WTR aETO TOT ®a® i ®l(.'sr$ <- 3H ^TOT 

to ca, 'srs® aana TOTa aro TOaa (®h)-to «hR»m act? i 



<) s ^ c^ a# ^Wa! C®TaTEna •nwrl^M T>TTOia toi caropna 

®nfa c®TaTcnac® aftwsa ftroft toi >01 ® TOa 
*tfa*Fi$ at^ra^S i 4fl> «iig'r^r fta^-ra^a TO®a, 

to® ®rat Macron aan ®ca i 

caft 'Sic^a atta a*af®® awa faaafi> ^a«ifti a>ata aa al^a ^nt® 
^aa an^as ^ cat® ®n®ra ®aTa ®it®a ®T*[®a ®aa i strata® aaTtn 

TOc^a ar®r aaiaa®Tca caro^ a*ca ®a m®ta aawt>f aial to i 
® ta atm ^ ®tfro 3jt$ astan to° ®Ta acnj ^®®a caar to® 5'sta^l 
'*t %'3 tot ®caa at steam a>ca ca ttottsto ®ra aiaTOTctf ®iT® 13 
ci>®at ana® camra tot ®iH *aa° ^®t artfaarca aam®ta to i 


www.waytojannah.com 
































OT C*tMM> f^T c.<W'®»i 'aihs^t '5H2I, '©I 

urgCT? (PiK^wm mpr qmt nss $&m msi >5^1 

fwt *rfs e ra ^ 3os ri i ®t ^’d?r ^pu T?*t ^cr, TNt-i. i *nl3*nw 

<P*m*l %^5? ^o 15^st iSFMUptvs C«K7£ ^Fl, 4fi°s 
^fRR 5 'Q ’#<1\5H‘^ ^5fRiR% f^Stf^T 'S 

R?Ji7T?t t5\§? ^fu>c?J cnCR<3 (?*ff'5T?*fo | 

im c’fptw ^f^tRT^nm 

Rjfa>c^ 4^1 '5Tv*t *fU5 i «ii?ii^ ^ 5e fTc^ 'SrHft *hj<iw f<ift 

vBv&mch-si fttattn; wr$nmm 

3=m:«J 


R>1 c\ 3FW 




■5TT^RW R'jR 

C*IHT?# 'Q c t ’WtCH TJt 



5*ICTlft®T « ’BTHPfW W I 



H g <?8 'angl^ Wff5^ 'Q ^fft 

f^T Tjffc ^MH; ^g*m feR ’^njrt ^ I r»Pi^, 

fpfHC'T* TOT 'aiimPrVft ^TO*T <)tc.'» 4FT5 

.yv&Rfvsre i 'PR, « R ,| FTOT%* ^n 

T oT?^ ^.rsstfR, 4TO *jfB ^w«*i i c«tci tot, 

^5T « «HCT*t ^5T?P$ I ■srf5TRR m*tfo*im ^IgK I 

^f?Jl'©nJ<l 4 ^?C*t ^rriT^ M5 5 ! (71, 'Q ’jf’jft ^ 

%5f I ^|«T ^RTRJ '5(°t*t (^<p^ic<P 4TF *im 

('W© ^ g 8^) to* •wm TOffa f*m orom <\o % 8) tow fctro 

^n i if!?® cron to ^rpfpR wf jpf^t ^rnwR, *n 

TOH W$ ’fnm^ I <Wt®r$ 4 TOtFS tjt ?piH 

^5t '^?TT g 'oil«?M»ro^l <3 ^jf^ft Tjft ^?I (TIWR 5 ! f%®?T) 
9 frrfm i f^ifD ■e m 3jif«fCT TRfefe ^(7iI 
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f®55R 


TO i fa^ i w rara crat ©if^etM® Rc'^iR'o to #g fafan't 
sriraera faralw® c«nt>ra, fa$3ra © Xei^Jae^ 5^ raratpnrara#*! © 
%5 Wraratra *W#ra craera rafrara® rara i TOW fafa>3etra FT 9 ! *[rara WSTTOI 
?wnj rarcra; f®$ era rara® sirawjii®H rararai’j © er^ rattra f®i> fafaimra 
■yncr’TTC^f #1® <f^ ®t® rat ©R *1^ ©ra 5 I CT* ’tit#?! ©R rai 
wi? crar® gei &5U5 ran®, rafa© ©iwtrai tori ©es. ra^ farsra 
wf® ra> erara ranraet ra?.ff5® rat® rate® i g rarara g’fi> traraft®^# ®ra 
^wiwf&<i ^rara fro to s g®f& rae? wegratrara rara gras. TOraliJ raera 
©lf®®ra" ra® Tit 1 < 1 W RSffi>® raTO CFtI ra>i® l g «(©<!'» let TO® 
g t erpsH gra raf®ra wet rangratrara^ftra ran#ra <pggft> fraf®g ^rotra rarran 
to, raw $ ertwranra, f^rorra gras ctohr! S'difa i tor writ® 
g®rcrat raf$® rara TOtTORnjra i to gra w frarara^ rarai& rati 
TOnwre# pttra grara rarara rat fara i ge® ®rara wet to :><r era# 


TOtrara ®rat toi tH#ra rajpt-©R©en c©ct ^f-fra&'f to 'fg 'fg 

©JSt*f fa's© 3 To! TO© l 4 R®=I gf®f 3 ©let W.'J-fb'® rai® rat® 5 s ®®?! 

C3et Ararat® crat® ««rrew gras rara^faftt rae® trw i t®? raiterara 
gft^j® © ©rot ^g ^g ©r rat gwge>i rafrara® ra©rat tor® ’To 5 i 
# rajfrarara rat#ra ran® © pro'll to raf$® to cTOtff® to *ttera #cra 
rafrara®ra*ffa gt crara craera^; pf% to ®t<r®rra®# © ertra^TO. i 
©fH®^#®! g^ ^ratfraran ras^jfa® rac®ra rate® gras (Rcra *ll?l Ft®1®f^® 
ra^ra ^P^P rat rafira rat era ra#3 gera. rafrara® to i g©iera^ pfstra R®l?i 
TOrtera raf 3 s® to ®ira®i ra®#, to, rara*g ©ttra ^■'trora^ i gra ra^tj fro 
ra**^ rara g’raRra rat g’fro 'TOTetra ^fl stfSprat i g^ fra®lra ra4it?i 
rarara w^ra ©ttra graW cwl^ ra^ra i 

TOrat TOt era ’^Rtfte® crarae® ratfR gl^ra pf§ stferat rara 
MiiliJ '5®tf%® '^et, ®i#«, fg-<pji»;Q*rR ratify©eratfra® ®rat 

#rat*j rat st^ -5^, craemratfra® ®«t rarar#ftra rat %itra 'g®if^ ® 
gra?, craemratfra® ^era 1 fg-raiRfauM ^et ^raw® rat ©rat ra®®ro#ra 
rarr#ra ^g«p frajraera ratrat ©® ®era g® ®ra®t ©r®?tra rarai fatti 
©rf®®^ to gra?, rarawarara g® 3 t ®1^ra ratraratrarara raira ®tra 1 ®rara g^ 
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fas % ^Hhi ^nprewi i %s^ ^ nrnn? snw 

5rft«i <!^'Qw 3 sr% ^M < j> e tt n i T]^\s ^en^C's gfne^s ^n 

* 1 M c^mu ^ 'S|^ gfl^sn* 'f-t^'tj ^ i 4 
2(f3Rinf ®TR 5 t SJTC W* C^lfi> n^n I C*ftnn io C3>tft W <3 ^jfl 

v£T<^c4lt) #^, fiff^t 4?^ ^SfppSt i 4 T>Tt 

^ 3$ro *r% nt stsm Rn i 

f^sfa *tnra ^«ft ■'urf^'awrlw ^pt m^en? ^*# 5 e*! ^shwi nsnra 

gffi*^ Rsl«? n>tn nitf® 'g-'»TFt ftnfw gfnwn ^ | ifingn 

yft’fCM ®t a i'oi 9 t <pm Ren i[spst*t ■^Ri *mr i <nt>it R*i 

nfW'siw vsn? wtwt? ^w*! i ^ nnwre^ra 

srm olii*f c<t»ift? ns*? i 4 ^§n '^n gft^t ^ns. 

nD^c^f? n^5 csrsp^fit i ^'»tw'5. nmR nt© ^[Rft %otn 

f^nn m ^rnttn? i 

'Spotf^p nm#ftn *jRft 3 jR^ ^ttn Rn nt ^thi ws i 

<$ ^pt ^'»n: , tn «^V3. ft*r wffn ^tn w^rr^'t 

ww i ' 3 tn^ gnnrn ^TofFTn ssisjnn ^n i ^ote^tn ^fw?,'*i ^ic«r 

f|pj ^nsf^fc=r fns^nr ^ 'Q i <3 nnwte®r 

Rpf ^n?, cn nntn ^nfn^’i^j w i ^ ^t m ^tn 

’intn i(t cnnfi> ^ ^ift ^ i 


c>iwit*iifii^ ^ w 
ctfs tt?<i»ci?iR^ ^»«n 




^ ^tnfn? ^c°9. oiisjc^ ^ i 

nt 'AiiC'HWWii 


?pepf ^n®!^ 'Q 9 fwnf®n? , t^n ^ i »w fnf%^ 

n^tppt 'Q 'sf^mt’t? v *ir<pr^ *n c t i ^ ^nwtw w ^c^tn 
ctRt nm i ^t^TTM -swmi $ ^J*ntt 

’jit ^n i $ ?pstn ne^ nr^n ^ttn w %n i 

^nf& *tnrcn ^ ^ « ^Rft^ 

^ i 

Ren? frRj >nf^s nrt^jm , WT‘ p nf 5 t wrsrm w cn, <jR% 

^rrn gt^R^s wn «ftn <7Ptfi> w i ' 3 nm? n^rfne^n gft^no 
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RRR <Rv£ l ^<l«(IC'H<l '51RJW5 Rt? RR R’fw? 

crir> fwrs TnstfR® fcfRi 


<5jt? Rftt rr rr ftt*i 4R° < jRftR 

Rra fwr oq<js fwn* (Mr rr ^f®lt‘f c^Ffft 


OvS «I'S?H d<j»ffD <*r<i Rt CRfi>T?fT>'»niR ^Rlfac'tfR 



RRTR! 


Rssic^ra ®jstRf®R ^TR:<y ^f«fft <3 v^iRc^ rrr rsr® rvsrtct ri 
f^c^H •■mi rcr *sru$ ®i crcr> Re.*?; R*^ 'aTOTR ^irrt® fWt 


tfr'® CRf^fTRR 5 ®IRfRRf^5 ?||<K<1 1 Rlt CRIRRt CRR, J, H{J<M e l 

fRPTCR Iwwti -oi\sj\3i wit rer rr 1 


fvsfR risers Ircher fwwR tS'Rti cSer crr s c^iMi^fR 
t^si «ic is t"si bi^ftE® r^Terti r>e«7 4l»iw Rr <3 Rr® rr *®r ® s 

RS WTRTC®R ^IC=11o*iI« R^Tt RERER I ^ fR^1'3C<lRTR Rct> bC^I RTR <JC«1 
Wl RE*! RT® CRER ®ITER 4R“ 471 «Wi<MR *Jtai sJTer Rw<i 



fwi C7KR, RER RR CRR PtCM v5asj*l R^R'&C'I'S ^SRR ®11E3 ^TfE® TIT® 

(®ra ^ttrrr) e5er eRRt i 


fcfRt Rf^ R>ERE RR Rtf, 



RRfRnjft ® M 


^V^j> |^R fRRTR RTRT *lfRblfa® % RR|StlRf®RS <1?^^ ’jf&R TSrf&R®! 
^TTSf "#3 Rt ®?TRT ERER ®t * % R °o >®8 ®fTRT®RR 4RS. RfRft^-i 
■0 *rfRf*ft-R-4 'fllG'llbR! R^RT ^ERC5? I 'SR^TRR 5 ®T*ptWfERR 'RTMIT^I Rfofi 

ftsflERR RRCR^R R*R1 ERER RTR RlTTt RRP^ERI 4ERR <MRlft. 

faRtt-RJR 4R? Rf® RllR® RER RTER 5 I 


Rtf S RR CRTR 



RR 55 ! ■RR Rc4<5 


r>ER «fTER> I R<SRR *f®ER s CR5RRIR RCRR b'fiPrC® ®TTRoR*fT'7 



b'llR Rf® tRRatRTpTft fRRJI® 


R4fi> 


Ri’l g 


‘afttftRlR ^RRRRt ^R^ST^TR RTC® RR R17^ 
^R^TI 4R5f5 CRIRRtR RT Rf*l|WCd3 l’ f^R RES R^Tt RR S “RTR3 RKR 
2ff®1^ 4TR CR CRRt RTRt R?R^ «f®RlR C«tR R®Tl RJR RTCR 5 ) 
RRIRJRI RRR RRO RRR ^VS RHR 5 l’ CR*1<nlc<l<i ^ftR Rajfi> RKR 5 

RSRR'O RSRR'O 7i^»t R(2J RRt RJR RRR 5 4RR % ‘WR 5IIRR R^3 

RRCRR R< R< CRRs ^ ^5 RR-4R RTCR ®ITR'Rlf%R5 l’ 4 f®Rf& 
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®dTO csilfa® I^Uh i f®ft 4 f®^# 

7£H CTO 5 §*tcjf^ ^>d<R (71, at^TOTTd® Tj^fg TOfTOf l ®®TOI C&CT 
®rf%®4 Rtd*l 4ft TOd^? fts\ I ^tfjr^^TO 3jaj |®f*l 'f)®Td3 4i® 
®TO®TR o 2j1®fi> ^'ft 'SRJ TO ^P'TTC^i a^sR i£j^5l TO TO! 

'siwi to ®t ®ioi<i tos « c twra to«i rto^ ^^nf®® vstc^ri 

TOfa to«i to? ®n^nf®® i’ cfa vgfnc®? TOtfa® 

3®ns ®g f?*rra 4$j f^si ®r®$rtR tot^r 1vsrj sjtosr tosj^ 

<3 RfJ<pv»|c<5 4 RTOl ^2| CSRRT 3JCTO TOfTO 5 SftTO^ TO 3fRd§ 

®rftd®3 c^Tf& to >xj^s. c%i to^i ®®fro lik® vnro ®®fro 

®T 'SHUT'S TOTO ! ^ TOTTOR ®RIHT sfTO? TOW C®d5?I *J-J® 
®lf*R f^d® £ft® CTd®d® ®rf®lt*1’ R=i=itfiiu|<j *}fa5ff®d® '*IM'S r l4)« i l i 
^*f 'SITTOI Pl«i 'SK.^ bl<jfht4<3 'SI'SJ'3 §tTO fisc's gift's I if)®t>1 
^Pl'Sj !jfl® ^fa, 'fid® ?RR3 ftl®^ TOd*t TOd5. f®f®3 *tf®dTO l 'fit 

\4dTO R5R ^TO<=H<?)*I grf^R! ^fel RTdst RTC«I 

fro cto ®o° f®sft gifem ®i f*R <#3 

c®/5 to i ®4i# fW4?s ’ffroi’i cto <R*ft to c*i, ^=fa towr c*r® 
TO5d® to® i 


's®1fl ^dara TOHR7 C?!d® 



'TO'lf’®® 


fRcf?J ®®1 TO I lilt ^f®C® CTOs ^TfF® RCTO ^NdR, CTOS 

CRfTO^tdTO ®I®r3®t Tj?^ ’iJlflHI^ ft «W < T3if®d® •>lfW'sl(.<i f^ff® 
tC® TO I 4 $Wd*TJ CTO 5 ^d*fa TOC® WflRl ^ l 

f^.vff^t (Rtro’if® cTO 5 ® *n«at < 110 ^ c&K 

c®rft ffe?iM<Mt ftft 1%§fsrs ^4t«, 2fm 






fjf^d^ra Ri*m<>4 c t ^3 c«Jd^ ^jd^ra ^f*fTi ®fii to to *rfro c t 

i.^Xio 00 f^ssn? , ^f«fff?t «TO t®^ ^3I*t TOT9 R5 *f® 

fe*t , © c t | 'JJtf 'sjcT'S ® % i '31^[ ,> ftd® tttC5Td®R 'S ftfTOTW *l$® TO® 

TO^*f®^1 ®T 5 t C%S<I R® ®Tf <fS l^ 

’jf’lft C«ld® TO <3 TOTO 5 *^ CTO TO® l ®®® 

^1®? e f^® ®r < i*ri® 5 j^ipR-ifi?! TOf Pmlai'o i ^aif5 TO? ® , 'fi®fB 
^ TO! TO^'f 1 ff^ ®Tf! ®T < TsriTO FS«f TOTO 
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3.0 c> 




W>Tf%n<? •TtCSf 'st'fSfluSl 

srj <)j<i^i<i ^?r ^ ' 373^-43 rhr wr-r# ^ 7 rr 

S 'ald'slf^f*^ 'S^f 'frRT Stfc'JH \sfW3H dT3 

r ftffe ^I’fsnwi *rat n^iwt ^oo 
c^rf^r i -sjR&iftRrR?? ^iRf^o ^rirp ^rtt fas fts *iw fasv 

'oJsJR^p dRI ^ (^TWffWI? I <43 g^RTI <R?R!?, CRR ostjlfo^ Rt 
(RfadjTRRSRT R*t'S c RTT , ^t fep l '^' CStJtfeWI C«R^t RC «1 ■<W 4 H 'S 
Cfiff^ 'aiRFRI RRI^f 'old C<R*f «Rc?l 'SflPf <RTt ^ CRfa I 

ditra ct CTti fifiRK ara*f wt 

■^TT^r (TfRtdR^, w R'S'*'5'oT ^W3 fRRF -HiJC<M c T *R<J RMTT 

i.Si'b /A '*f CT° fas vo»I |° RilfH-ifll ^ 2 [ 'aid! f^T 5 ® ^ 

W<F f%fej<Tf's 1 t f^ ‘ 5 Tl% 5 Tt <: t 'S.trCXio ^ 3 t#?l/ C J 1 (.< 1 'i I ^JOTst "SR 



tr *r% ^«, 9 fff^o ^ vofn^ffw rr^rr (<frr Ri3=) wrai 

*nrsrf<i <3R5 csrfft/R rrsi d^l^o '^ra 1di%3 ^rt*Rf*RF w^’Ri 

fei <j#s['s Rfinmi ’ra^ni c^s M? ^ i to ^ fas f^rs 
r f^fg ?r#t d^m^^sTR® ^gsrsr ft%rm 

c2ffgR-c«rf^ ftfsrat ^mt ^ri'sir^ i 


'al l '^fcw wT- *1^ ^P^RF lT<i1 7RIt*jR ^ 'Tf'STTl ^rm CT, 
CROC'S 0tn S.^'X^o^’ «l?f[«, 83.,Vo,ooo ^ CTtd ' s T t Tt ! ?f 

«tf%R^o ?fi 9 H'3R'o I <&. W RlsR'o dt <R775 s|1<t>c.°1 ^ R*t 
(RFtfi; WRIff^FH AZA «rR?Tt vs vol^f «TRR? 


^RRl (*Kl?lR?*ll5l) WsF$ RRt C^-«ft ^RJ CT' 

oRi'i^t^o ^ITf i C^ft«rw5 dt ^RT CR^IT RRI ^ d'Nt't 


'dRmd , '0«iHl?< 'tfa ^r fdfe'f (Rn I (RRfTR 

^fR^ 'SpRRT ^.l'Stl<1 '® c t (R^t OI>N<>-C' i WJ 


«ffe5 cwiW-c^sR; fifRp# «ir^ fe, c^t«ftn ^®i cr^ *rtn Rf i 


yfa R*lt CR^ ^T5I, ^C«T 'OR! f?<#« cwfdf'lt I ’JC# \#ra 
'^RR't OTtW’t'QM *$A C«Rd5 fRC? 5 *R^TR <RR ^RR I CdRR 
^ (RtW’f R3F, C’tHT^ 'Q CRRRff^ ^ 

^ 'srj c^RTR^d (RtWf^Rn^ «fR^ <RRP I 

' £ *^ CRRTt^ (RlW^Rr^ (.»)fl s ^'3 j 'o| £ff%fg TC3 5 t£l<T>fD 
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C5R^»| ^ ^rift «rnr^ i c^^rt *rm ct, 

c%wtn ?i^tTt w-w nR<if^® w 

%nu nm 7R*)ir?i ^rrw i 

^*f®®T bh 4 *FfW<I ^ ^jS, TrfF'Q fonwfFt h c*tu$ 

b£ 5 1W *fN®j ^ sfll® | 

% 

^*nr?rf <i5>t<i<i 4®ffr ^ «$< ®?mi ^ R*rfl® c^Rf^t ^r#t 
CTfaWffl®PTt ^U<T®ir> TCS^ ^FfT 'illR'^® ^?I I >i]®lZ3, 

w^RPfg CTtW’t'ST^rFf 'Q ^twsi ^f<rrfwn:^[ ^rf®wf?i 

^ii^h '2^ ^*f i 


C^2j^C>n<J ■*t%*ft# ri>R® CT 

C^SpQ'C^H ^c<l<1 f%m® I CTt^ft^Fnj^ C%f 
^RtR® 3jt= i T'3, 'afRill «[C*FF q<RH<) ^TF 


<tt?rc^ i CTtw ? t : =T^<5 CTtwif>?jtM <rc?rt^ inT^ ^n%r ^tra<j>'i5i 
^c-i<^ ^rFm R^ i '^sit’i^s; Tta-ntf® ^ 

^R Rc«i ?um c F f , *lt® vS'Sk^i ®tR-®rf?f<i 'si® “TR’t i ^rsra ^rsra 


tlilC'Sr ^=T® $J$WjIOStW<i >4®T>T Rs^j «1®J'<? \fR «ilc i? ll<P Rt^ 

<t*fc<m ®?rr ■qm i C3piwrf^?m^ '^ < tc<t<i ®wtt®<i c®tjti%? 
*R% 'spspflR® w ^®® «it®TRf ^ wM’ftF'ft ®*Frm ^iR® 


>)M ^ I (?TtWt. <11 <P t C«i I i£R? ®PT '5It®f®^ , tJt® 


ttxm ctii& c$fitf®^ra *tw ^rd®iR 

tf'S^ '5T® sTTC^t ®'*R (4 CISC® '3=Tf 


bi®R>(.® Tj*trsrR ^ ® ! *i»r ^iw^rc^s < 1*11 ^?i ®t ®rf*t i in ?j 

'oiRjRt^R^T 'S ^ C«I£® oRl't "S.I'SrR f®sfsf8 RR Rp5 

■^pSfBi f®g Rg <T# ^ I 8 


fpt s *|RrfR ^t'SH’tf®® srf®i^# 211 ^r ®4 

ttF ■ i 5Wi? ^ c«R^ ^fro 'srKs 15 ^ ^ntfSn 

>||vs|^ "STt^I ^ I 'Si^ ^T^lFn CTft W-5R 

(bary centre) *TtW ^TfsiR^ '»?tc<pcaj<) F®fTC^ ^ c fR^!Fl I 

C<i?tcVg f5 '^T^SFFR ^WF*W 1 <1 ®R W 

tjRrft <3 tT'jfwc^ ^®f%! i ^^RrfR ®^ 'Q MUc^i- 

CSf^s ^ '8'FPI ®? Mllwg C«fu^ 
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5o8 ofPt-^poirH fWR 

« c twra 33 R r 4 t 3 7 *ic 3 k 57733 <3 553 *rt's?n 373, ^ ’jfSifla 

5533 s./>^3>% «t*f 557337 b.^% i 4 ti 3173 t77p3j < 3 , 

(35331733 ^3 ^3277^3 (3373 C333 Sf|t5, (7s3f3 #R^r^ C’&US'Q W 
t3C313t I 

tra 3737^ 435 'Bff&e'l 0(1#? 3f®3 331513 I 4fi> -f^f.'^CT? 
5l5)fH73> 'SfH'iM 3>73 I 003 Pi 4fi> ^ffsf%3 t? 1 <3f^r(.^ 5313553 <J»W 43? 43 

3n:si 377:3 4fi> bi3pM> ^ 13 ^ 35731 £31355737703 ^rrw 3713 4fi> 

5577373 7*13733 C<P(,Sj3 blsPtC^'G 4l«oH*il3 | 4lt 3(335 557373 

4fik f^T®r '5RT^F3 bl<lPk<t> ^733 3333573 ‘‘jPlfk 51313735 «lH'0C.l3 

33733 3373 I 337/Srt, «£jf& fc?5 43ft 3T 37*1 333 37775 I 

4i 5 333 ' s j1%^t3 5l3f373» V(377» 31735 5533 43 (3 Iw&l 'Q 
^733 PiTTT 5 f¥73 37775 C3t IwSl 31 fa^Sl ,s ^33l C3C35 C531 3T3 43?. 
^R3 ’l !% 5s 37735 I ^(fstfl C373> .5J*17373 57753 (3 3353 55i?*[ 4lt=llft : 'o 
31735 W33735 337 33 53 35=3 I 333 5TT33 of31?3 ^1c3lR 3 '® 31735 
43? 73t '5T?'»|^ 5517373 ^fft C373> 5j*iT3T3 53 ^sft^ 333 55 'Q 

3jCT 3 33J35sf 53 5o33 33 ' s Jpf 5 Tt I 473=74 3pT 433 53 C3, *jf3f7 73 
5331 73573 575 5af3 f%5>73 573 553773, «C3 352753 3?3j^ 53 I Wt373 
fpf Tjtf W3 ^[13313 33J3^T 53,^o33 57753 ^^IT^TtR 5 ^ i 5 ^ ' 5 jf33l 
C3735 5J3J3T3 53 3f 5ojsft5 5533 573 C33[ 3T3 31 I 4?lt 57*3 3»3 55 
35=Tl I 4 7*51=74 3f5 57753 2*131 ^f3?k 73=13 55f?7*t3 ^33 3775, ^s33 3Ct 
333 5(53 37 4f 55f?3 C373 5 753(373 I 

3(3 < 7577373 - 557^73 3333 3ti3 1 <31*7% 55173553 537357 %?jto3 

tf753 ^3 137^3 373733 3lf313753 *77? 3# 5^333 57753 53%5^ 
f^g^gf sfR^ f^3T3 57753 313173533 33 Pf753 37^3 55=5173 3tf33 
g33 C3^1 -3%3T^1 53 \ 45«773 5373733 3# ^737 43? 0Bft373 

55fT77t | 55135, 5jf9jfl3 $C'g|f3(3>3 373733 3tf3 137753 *735 37^ 55(7:3^3 
573 C3735 ^"5^553 5j335ff 5^373 3lf33 f373 5513^5.3^ 37^3 %33 
5T7733 55173533 (3^; 55(373 37i33 f35 C373> *7^ 3ll5C<|5. ^37 5C^ I 
357775ft, 3# 3Tf&3 %33 f373 3<lll5'® ^ (75fl373 3^73 I 1373 435373 
^jf«ffk -5 TT <\p«S< a l <^ kT 33^3 t|’3|3 (7577373 ^775, 435373 533 3733 

31W 5TC33 43? ^173^373 533- 513 C373 1 =<1<1'IT 5173 3173 5 I ^3 
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'Q oshbb bBb i ^5's ^ bbb btub froBT Sc.'Si ^fTTB 

BIB 5 'o i «R v5°0'ob CWITO BT «BT 5>T>M BBS C'Srlifl<5 ^d5 l 
CB7B 5 (BBUB m 'Q BBB (jo 0 feft CTOUB 'sl<f$M WC3 'Sift 

R^b C'Siibm 'o^ff -srat <pt>t=i «trb i 

BfB f^s? oct bt 5 ^, \£>i^c c i Bis ostbb 

wXs bub #5 bbtbb <bbb i «[fB% oim^w<i tobtb ustbb 

" s #t% ’jRft- tm cbbt bb bb ^t bb ^rm i toto, cbbb ’ftf^ 

fef? T^GBT ^ '®t '5TST?I BiBT'SfB^s ~%CS BBB BBBBB 5B l WB ^ 

w?b btbj ' p ff?rfR wbtot ustbb ’ftf^up ’jf5ifT-£B <bbt cbu? 5 
Rib bb i bub tft Bt towt tb bb ub i wi, 

f*R ^TB B I ^BB^T TOB 'alIBCB BB*T ^[f^ffR BBBB’H BTtgB-^fRf^R 

bI<1 f^t<f» Sj'iRt >c t BBB BBiBR'B ^>1W 5CB I BTBB ‘BB^'Bftf BT 

bub fcB 5 ^ bb btbb 4B?. ^n^rsf wtbbb c$tbb tobb bt r 

TOffl \oBBh3 3JBB BBT OSrlBB BB^ 5B I 4U» *{ftf}B STTBTOI 
TOHf% TOBf B*ft % 5751 TOBB 45?. few BTUB CHOI'S BB 
C?P<ri(;<j |.. ufTRB 5 BfotBUB BtBPTOt ft%U5 blsfatB Bub 

vol lt) ^ JJ»vs'®<| 5B I ifl'sB C5U5 BIB BUB C5B I BbIbB 5 

5BU5 BBB! CB’B'TBB B>#51 'BUB BBTBB 

WI WBB I 4«1B BB CBfBB C’ffTB « «IB ^f?t% fBB 5 
BBT 'ol l BC B 45?. ' 9 [fsrfB b(R2 UB 5 5JB I C*B ’IW BB 

5 B B, tfUB ‘ ! jR% Pi<^1?<5'®T 'Q WvC*B 

'5TfBTBB%T ^tTB &B(.<P '=!!•*RB tBBBT 

Tj^C-B I C*p«1B I ^ B5BT B*B ^5tB, '5'*B K5B ^v^BC'B '3T3^o 
’ot|°f» )^ |^B 5BT'S ■'^RfB i3B>T?t B^B-BTHB Bi^ BB^ BB7B I 5 ' 

§ vailf^ ToBB^BTIwB ^StBJ tBBR BB BCBBB 

Bt - ; oBt ^'®J'2! BTCB BBB B7B I 

vsBBB l ftf^TB Bf BT ^TUB CO235C=1 BlBfB^ iSFfteBUB 

BBT *rf^ BTB BIB 5 I tBfwS Bf^BTlBB TOT «B 5BT CBTb«(BB 
o.od 'SB i CTOB B^B C^ftTT BB 'Q 'il-H'sBB 12FBB ^IT'BTUoB BW 
vsrsppt I CTOT 'BBBBB «B fBBBB BBB ^ TOBTOB 'B‘ ! 1B13TT, 

’STITO B ^ 4B TOrfBTO*T BBif^B I iBf^ »?)RPt5 
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Ro'b 


'5ItR J f?nRT!R fa®R 


mirrh «5R3}iRa Irrr tffeRtRfR MtwrfRo RfROR 

vot^pf^ f^st f^s? f^RffRa *ttR 'ifN'O'i <ra rtw ^r° ^ri 'RRR 
CRW lRRt*R TpT^ oK3[R MER I 2f%sn (.^nJlSQ RTCRR ®TRR>tf5 

a?R PhrSvdr wnm, ri s.r^ wn^ 1 1 a< 

^R^ RtRIRR m>1-sI<M ^pst MIR RR I 

f^rcgjR ri rirrtr-mr c^3t 'birrrr rttr r® r® fe^nt^ra, 
^iwra cto 5 asa asa iwiTfaSH 1 mrtcrr as 'oh<p|« cw 

CRRfS R’Mlfa'GfR I MTR M% (R'ajlR’lR MtRRRR c*ipw<K<j<p*t’ CR>'.fi5 

iM i afiaSTR rrm ^cr rtw i iotM mirrrr mirrr mtr #rrr c*r law 

7RW r3T oTI5t (R\aT MTRR RRT fw MSfRR RR. af°Rlfc><P«M "RfRRf®® 


3JRR1R I 

ifi'SR \o f<j<p'f ?ou^ riwr «3*^ptt rrcrr aw aiRRR ^ra Rtw i Mat 

^<vs a^ta MIRR^I f^CTW ’iRfb'o I ^ ' s> fW sftR affrR MIMlR 

voRWt vs l Pl < M«^ RJRt SCRC^ l ^R aKfaR ^ttR aRRMia 

tors -sp^t caw rrrr 5 w ’r# rcr atw r atsJwja *tfa^ c R® %n 

^ acar®&'s a#ra araia »mmjm arm i ®taaRRa 

sjrr rr fa«M mri -m «nw, Rat s »R 'swi, ^taan 

nq ^rwf i 

nsiic^bt ^twt^ ea^lR^t ^ 

®?w «rm Nor'=T5rnat grift's ca^ftfa^ta r^r mu*. at 

'StRR- l 4a 3$HIjJ f® a? caw C*TRT ^.C'SJ Cfe. I ^ptfi> ^Ria ° '®^®a 

f^rc^m w ^rsr mrrtmtr area rfs MRatfMR 3 i ^a m< 
toi ca, caaa a? rr^: -&3S rw atw, faf^ataa wr ’f%f^® 

%=r i?. strr "?ror i ■ ^ ■ ■'t 1 ^ ^RRlft c«rw ■#®= : P5a 

^ 5 tn ^< 1 # spfRj'swr ’tPsR o, b, a, f,.g, k, m. ^ c fl% 

's ^jT*rrra m ^*tfir®M: i 

’o’ WR^RRI^ ^RTSIHR ^<#1 ^ *<ftw «o SIWR C«fW ^o 
^R?R W=iR?H f^# ’fw; ^ <?RR^ '»lo<M. W!*s?H« > '!>. ^ 

?ftW I WRTf, ItWM Rf ^ RRR 

RP3 I B’ WRRFT^R RlfRR^l I ‘iRPR \otRsrli3l’ RTW . io RIMR 

C«fW 'So RtMR f®ft WRf^CTR RC^ I- 'A' '^flRRRR WPR1 RP^® 


www.waytojannah.com 



















































































































































^HR-Sjs'oilw fessfe 




WR (few io rmr felt WRfeiRR rzri i 'F' 'sfRRRR^tRR 

«hrm riw 'b riwir felt wRfews ^rr ^rs. Rtw ^ ^flR fett 

w^ifec*^ few i 'g' ^iwi 'sRt «ii»)t(.i<i jjmr R c ftlt rrms 'shrrr 
^ sT’tsnart <t riwir felt wRfeR i ’k' vsn<m>i^ ^rrry® ^t®t rm 
rtf© vs ^twr? crw a riwtr felt c<mR>mr rfrt i 'N' ^sirrrrt ^tfrt 
%5c=t, rtf© fk? ^rsrm felt FRRfeFRR fro i ^frr ^ifw 4© lt©R 

CR, C©FR RTtRIRT Rt RRT ^TR^tR WjSFRt oife^jR RT©F© RTFR ^ ' 5 TtFRR> 
CffelR'sIcR 's|<l<j>|C'l<! '&esj= 1 J feFR*t <PHl< '5RJ 'Wfe 'G’®^ C 1J RfRRT'RR 5 
RTRRtR RRTT RFRF^ I *IIFRlR>fef©R feRft© Rl ^ RtR ©tg©i 

WCRTR ^RR CRFR ijRGsR RF^fe Rj© oje|RTF© R^RFRlt RFR RTF© I H 

^iZlfe RR>R[ feffes Rt©T feRtR RiRF© RJR:§© RR I fef%© RMIRSfR. 
R«ftRft RRRR*[FRR ^RT'SRSR CR RRFR R!$R. ©Rt ©f^SR CR RRR ^*ffe 
iS>i8 RTFRR few C©RRIC©R i£]R®TTR T#spgis. ^R° RRHTFlR CRRfe 

CRffflR =t©J ©RFRH CR. tS-RCRl^ iRRR ^’(fetW R D Rfe>© R>FR 4©fe 

% 

RRs*ttfEfeR CRRTfer^© ffe^R 3 ^ RFR RF© CRR I iR©fe ©I© 5 !'!©' 
(fes°Rf R'felt Cjfet) RRtR ^RI R©R1 ^fl&P2|K RTFRR CRRlfe© 
(I^F-'sTtR CRRtfe©) feCRFR Rfefe© RTF© ©TRRRRfferF© CRRTFRT ^R 


©cfFRRtR ^sRCRR RTR CRF© feWR ©tR RRTRR I ICR CRRT RTR CR, 

©TRRR'QFRT It's cl's 51 ©TRRRRSTFRR CFCR 'S'Sbjc-kiR I ' s tfR©t\ r t 
RFR RF© RTF© RRT RR 0RTR ©fe^FR Rt RtRR 'sR<H' I 
R l VHOrR RJtRTFR ^TPRWR f©f (fet I ©Rtt RF^ RRstfeR 5 RRCRR RlWt I 
^R ’G' RRWR.RTRR I fef fef'stRRR CR'SMI 'R'OJ^R «fefe 
gjiffvT of^3R 'SIRRIR C5W fe^R I ^ R^R 'slRRRW asTCRR 

'S^RJR RfeRTCRR ^RR fefe .R^W ^fe fe^J, ^R 4R°v few 


RFR otfefes (?^s RtRR RTRR ^R^R R^R G3^t^? ^TRRRR^R «fR^H 

few ^“s RRH ^3KRR RIW I (Zf^RR^RR RR 5 ^ ^ ^RRj, 

>^fe ^slRRlCRR #RR 'Q ^JW ^Rf RTR I TRiR, ^R R^RTCR ^R 
RIRfRR ^STR RWT^ RRR RRWslOSfR RRRtl Wg.fefRRlR RR^I WtS 


RCR Rfe; RRRRTR 'RCR RTW I fel W. RRRR^’ Wffe R^RR 

RTIRT RRRR W^?R^. ^fec^ft^TR RRRt^.. CRS fesTZlR RTR CRIR ^R^l 
RRR 'oflRTR RRR £T® CRW g i 's , sR Rfew ^^R^sR 'S RfeWsR RTR 
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^ofcr 




^><R I C*R *fW ^ ?[*f 'Q *3U£ -Ef^RS SfR ^r *{f?|ff 

*rw c%^ rrr i ^ «r^ir ^5 ^ ^©pt '^?. 

*mR r*tr crr i 4? ?sf3*m ^f^mt wws ^ 



■RR^ ^U5 o[3fR ^R C<p«ic<1 1^ 


O 

o 


"orr>r ^rR'wtfe ^5!^ ortr^f ^’c&i *t1% <it?r^, rsh 
*ff% 'Q RftpFs ^ i TjftteKfa rkr ^»fiR ^ns ^tf^R* 

Wf ‘tsftRR’ RI R^rsf ^tf^ i vsi<j<p|<i c^Cvq^. #$ ^ 

RRRT 4R?. ^^r^pfR %RZR fRRf&vs i ^T#5-4<J volWl? <KR^ R7RP& 

. ' 

f^w% n% ^rra *i1%w <$\f%<p ^o.o ^31 ^pstt^ 

_ , « 

Rf%R Rt<f RlsftRRR <*ran>t ^twt'QT^ (W'l®) 

’fR<jRs r vs rjr rkr* 1 4«nR, r^Irw^ ^ ^rwt'^«fr 

. 1 • 

ctst? *ff^mt ^ f^. ww *m>fS 

^MM f<T*fRJ '©I W<I ^TT^f% ^f^ss i£R^ %<\ %<\ *fRi<lf^$ 

bWC^I ^ ^ ^ c<W ^ 

« • ^ * 

\^|<pfQ>?fv9 ffej-8 <4 Client I 

< ; . • ( 

^f§C<lRI RRRR vs|< 1 <Pl<l CR Rf® CRbl$. voR R^R® nf% I vflfij 

^SRR i£RT (R>R 



^plR-^R ^TPt RRT RfRRTR RRT ^R I £f^C®R 
SjvSTR RRv5 RT I SJT?I ^ 0 % '5t*t. vsR<pR Rf*j]Rvs Rf® vsrTC^. RR RRrR 

£ff% (MM& ^o R>C«llR'CR I • ' ■ 11 .’ • 



Ti1*<^t R^RJTRJ ^IRTMI'slR'sItR ^vslMl RR, RR° ^Ht 
; vi|<^R RRR | vsR^l^ 2f<R^o ^’RIRR S ^RM 5 !!^ 
vstWt^ va^° <j(15<M^fi \s|<1<P|<8^ I HCiK,^. 

'S'C®^ '®?1HI?1 ^5ff^ ^R^TS# I ^Rt^f^tW «R#I®% 


W fWT% '5R« : T iSv^' RTC^ vsR f^Rv» 


(RR^ ^?R I ‘‘iR# '^Rt^'iR f*rf^RTsR 

RRS| ’oTR , 1I^<> ibr vil R3T C^R 5 ^ R^TfR^ J lf^<P|^ r 1 (7f? 


^nj ’5j?n i 5 ^1 <^< 1 1 m 1 ?m 

*" -•" ‘ • •, - -• - . • -%i - 

1^ Qv5 C^ff5 <\^ Wt*t I 'StHN ( 
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Polaris 




Mizar( J) 


MegrezC 8 ) 


-t 


Oubhe (oC) 





Af ioth ( £) 
Alcaid (rj ) ^ 



Me 


rak(p ) 


Phecda ()f ) 


present day 


n 


* 




* 

K 


x: 


* 


\ 


IOOOOO years ago 


<r 

K i 

n t*- p 

IOOOOO years ohead 


f&4-8 O '3T^R , i|'5sW<J Jll'sH? '®l<)<p|<I 'i)|<Ji|<5 S i£)^5 =Tt^| 

wsrtra <£R?. w*f *n*i w i 

$’R?Tt^ WfWrFTf 

wfcm, «iflf W^rsr «t% 

^Pf ^ I ^5, ^ 'Q 'otWT5T®% ^ 

^rRt'sf c^H &$., <r?s. 'SRStft’S gti? Pm ft® ft<m 

l 


*rftw*TT, 4<R ^JiSsHt 
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<K3*1 1 C^R ^f^R <4C<F T5R <PW Pttfl 

a 

^®tw f^r#N ^fRr$R f*fC4 yRRt R*fR, *kr ®TE«nR s <(f§ 

RR°t R>f^, \ 9 R|*Rr ^R ^Ml ?RSRRR V s ! 4 Ri I 

^®C4 #fR® 4tR Rlf4 flit's Os| *R| f*w "it® 

RR I 


Rf^RR. '5J 5 5. 5 il'»*i) e 1 Osot^i RT vSn>vs'5) utijblR ^=Tf4t CRt® 

RR5H 4*TtRRR fe4 2Rtf^® RR I WP3TRR %t#¥® RrH 1 5|^nft 

(o|fill's o (J.^ ^ RRS^T 151'pf <H^.il'6C e i feRt^fa Rfojj RR RlRT :3 jf§ 

rcr 9fit4 i 

'afM^aiRujra c^reu Rv5c^pI^ cm RtRsRiciR shirr 1's1'»Rj<i > rtcri 
wsf g fflfiRjw rjcr rtr>1 *a RtRj rrR> Rjm et^ifiHJtt faraff s 


"“M RtR sRlR) RtR «i'8'^’'a> stRCR 




'% 


rrsrR Rt RR>tR i-o RTRR CRtR fiRtf^® Rh4l Rt®tR CRC4 

rrsrr rr% ■rcr rtcr (Rf®iRR rr>r ri^O; r. srr 

Rt®nsRtR RtR RtRI 4|«ajw# RRRsf RTR MRT^TR RlRSRTR S M Rl®Jt 


^ft*) CRR 5 


RR3 vs. w R^TR '^8 - c R? Rt^R Rf®£RR 


RTtR 


'onR 'oillilt's ^Lij (HRRt)-R 4?! ^C*1C^ ‘*tT3 RtR’, CRRRt 4 
‘*TWC?TT CRt RTR SfRTC^R Rof*f RRR CR'Qt'Tf RSRtRR <£R° S CRRR RTR RR 
CR'StRt '0|'SJ'3 ' i fl5 Rt 2R® RTR CRRtR t^lM RJR^® RRTRR '*Rf ^t^ 

ll^u (offT-^rrsn® fci % in)' i 

* 8 ib-8 ^flRft'sR SfRCSf RTTRlt R*Rf CR, SRtfl® WlR RRR 
RtR 8 4) CW4 ^T| ttR;-- R) Tjfw RT®PT ®f%R fRCR 

'®>r^o«i Rt®W 'a 1 r#T RRRR ^5fRR; 
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R«3M 


r) rrir*# crw R®sp® <fRxR<3; ^ ^ RRiRraw Ri^tRj 
rrr rt crr nw RfR® RfRRTxR wtmtrxr ~s$; 4R° r) 

Rl^'W <£PF RsRRR ^alRRM?! «WI aJTRTR RRR I 

* 

^RtR ^pjptss %R<Ptft RSR'SXRtR RXRT CTO Rf®^ ^fiR <TC7I fe 
Ri^mst rrtPr 5 i «i v sj'3 eiq\ij|<jti£>i'3 crr rrr Rt*j[ 

ajcjRR 'j) Pic's ^ft RRR R>XR (CR^jR ??. o i®8 'RtRT's, *?)'a|C<l 

C#f^t Rf^s RR « RlfDC's Rflg), ®RR ^ s##’ ‘t'm RtR 

pRR ntn 4??, ^RR 'Q ^RR «R>"CRR RRJ 'Q R^RRtPf 

sip RfRRixR wm \ - 

lif&t RjRTO (71, RlR R<lMR ^Rf^X® g R>) oRRR ^Pf \£Rr ^\s 

rt (TRRt <[flR RrPr crritr cRk® ri, R) rmir ^ rw rr; «Ptsr 

4R?, tjpr®, R) WfR ^RRtRR RTT^a RXR RW'V^R?. R) RtURWIR 
®t^n|i£il<i «M>iiiij ^cromS, R^ rxr crr> i 

f * t * • * 

wrwf crrx's riPr (71, <n\ rRr RRif^s ^r 'sRr 

^PRRTRl: CR RRIR RXR (71, WffTip R^RI « •aRR'a Rs[ RR>R ^RRRft R 5 ^ 

wrrxr wirc^ i 4®tt7r, *^sw ^rsrir RWfft’ %rxr rrs* 

• • t « I 

RRR RIXR 5 I 



h g <?v ^rs. ^Pt-^r ^Pfsf rP?rI ^cRR ^IcrcR 'Srrr ^ 

4R?. rt Prf^ ''aTCR> R»c&lR Rl^pr Rt rrtj RfRflR RT; 
cg'otlR RR3RTXRR WRT PPf*fR RRsfl'sKR tRf» R*fR I 


‘^rtR- R HU ^ a TTaCRTR’ ( ■ L jJ_J I.) RRItMR «r«f 3XRT, ^3R ^Pr 

'ojRH CR^ ^f%RT RtX® <1 (7JC^ C'alfcxp 'QRIR^, RRl^ « 

xsit^R ^R?, 2n7nw% RrfR WR RRUTIIRT Rn%I 

ntfRRtf^R5 I CR1R illfSc^ Rfw 'oMJIRJ %RTRR RRT 8 RtR, ^ITCRf 
^R° ^ftRT® 1%\Rt CR^ 'SJ^Rt^a WRtR RIXR, 'al^CR ^RXRT^RCR 

Rpfa vilfiJtvo RfSt Rf^RTRl RfXR <5R° RtXRR RRF SRTlfR %«,Rtf^© 
RR 1 R 5 ^ Pl®R 'Q '5IRRR 'gPl ^RRp 5 'atR i£)R?. RRl^ ai 10=11 'S 
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ftoR 



to? RRRto ton Rcg« ®thrjsw totoR to to? rt i cq ^ 
sttfto tow ftom ^ir^m ?rt <rw to? i 

^ton to? ton? ®rrto? torn j># to%f fiftfto toto 
nto tot nto i 4 r®r tost to tot ^mw? 'S'SRtoi ^ rt 

®wrfw toto ntof to nto i tow to. -tor < W’ta- 
^ 'tone? t%^ mw ?r? ^n? f%t% to? ^to tottw ?itn?> wen" 

CTTtt ?lPl, ftRR ?t ^i RltR, nf% <S toRl ^ R?to toR i?'»'3 5 ?RT to! I 

to^ ®nt? toni: to? to tom ftton nrw i to? 

w* 'R°*t «^®r 'Q te? to? tot? win" to tos ?i? ^nt® ^ww 
tow tow ?®r ^s? ntw i ^ftot totR5w? Rtot? rri ^kr to 

'Q to to *$ ntw; 4 to tonto ^toR to ^to? to 13 7 ^- 

rr f??rfto ^c? ntw i >jftoi? ?l?l?to « wtfto ^nto tow 
toto to ^RRR, to to to^tr? to?R WttncR sfc?rto? w<rgt 
toto ?f?w ^nj fftoi rfr to? nrw i sjfto 'tomto 'tot? 
? i n ;? fto to^ <ittoR3RRft 'Q ®lw? towto® tour^T^w? ri?j 

tott vstfto biitoRR fto® ^£? rtw i tow, fsto ^ 

rtw c?!^t ftortlR® ito ctow toi^f? «i??i?j to r?<?r to 


JJ?|'SSt\S 9ftw I 

• • to?t? to?to? tom to? to tontiR totto ?f^f® tot® 
ertw, ?i ^%r to Ritow? tom ws mw i to^ 
fto*R ItoRT tot tot to? ^nf?®tn wr to totStwFPT^ 

to? toto^sR nrtR 'Q rtIStr totlto nf?n® to? tot® 
fto ®ntR i ^?, *j?n 'Q f?toRs to? toftof ri?k? t?^|R toRt 1 ? 
?»??» ?[? to's RRto fto to i #?w^'Q 'to? tow*! ^Ttto? 3 
toggpr^t %R? RRW? t?ft tog^ 9 ??^? ?(.?c^ gpot? ito 

ri? ?t?t to to^' Rt ■?? 'tom to wi '5i^ <, rf<? 

to ■Rc® I tom ^l%<Pl Rtw f?^^, 'RR?? RlW C?^R %®t? 

R$C?R RR 'Q ^ Rf*R R®? ^? Rl I to'afto? RTtRto RttotooR? 


to&t i 




Cto W «)]<5il^? CR?TR5R^ ^? 


O 

\ 



RRTU^? RC?T ?^o RRlCR? '5RJ ?C?X^ ^RR 
R5R Rl?ll^? to to ?$RW? ^RT 'bltRlC?? RWT to® 


R[?? 

?t? 
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*i s 'bs 'sr5o ,, i?r fsrsijMi^ ^c®t i vsit<p's ^sh ttrh 

R®t ^stcwc^f *nfii S^ti* <pR, Tn<n ^rrqr?r 
VwU sj'sjNjM ^oTCWC^ f^srf^s i ^sT?rt 

f^T ^*tl •>1*dllH I 

«ra writes wrar^ f^pfa ^rfi^ra^rfh^? *nf% ^*t 

<p^ i 4 *rara *rrfe ^ (on) 

oj^nftUT? tSs<T3 Wrai 9 ! WT 3 .C<jR= 1 I < ?l't>lc^ ?fR*T ^vifDvo ^cnf^r 

ora oiling ^r ?°fan <ran i 

^tfRcai fwn *rr<s?n ^mi ij % so, w % *<* ^ ®8 % ii, i* 

oimm^; i swr Tj’f& wmcs <ct s <#) ^’, 

j8 o oii<noo ^=tt ^5 % ‘ 5 5fra?ft ' s nf& c?iw , ntfc ^n c n 
f^rra’ ^?. «8 g ii ornrrao ?*fl s ormrCTsi ^ 

feisr Inc's sRTf^o spr *iiRs cal's*ff3t r onnTt's^ ^sraj la^rtc^f 
Rwa i w ^ in %r?j vot^n % ’fr^# ^fcs ^ra% (>) 

i£j^° (^) ■snf^n % c«r<f §sn?r <> nR ^i<n i 

ojcrj<js ®tiR>c«nft?i wwc^ra TSR*nt <w>T 

■sf^ttfRcn^ ^«n rarasiw « «wn ^f5ra one? i wra ^Rcnn « 

^s'sirc^s t# 3 ^ (^) ^raHfn tiT^i ?raf?n ^ 3 

*nv3Tn ; s«nf 5 f c^h Rsic<R 4 ?n?w? stR^i« ^ra 
cnt i <n ?r^r R^sic? *n<if7ra ^ta c f ^ftf^s $,(.<) c? w % <jfsR 

*TlR ^ -STf^? CSfiTF ^«IC5=f ^ P 4 *fC^?f CWMC? 

g) foc<R ^ ^fs^iatTrawm ^rsiwm <a 
*rtn i $<ionwti fsf^C's i£n>T ’Tt»(H e rsrc? fwra 
^cn «itw ct, ^ ('5n)-vn^ otW ct ^nri’ttn ^ c*ictR=i 

RcilR'l \ot f^ 5 ? ’T^s (o(|«|\o % 88) i5?s < n^C*1 c 1 ■'^Wt^t CSR 

s> s 8 ■sms, ><if& wm?ls ^s i ^<J< 1 S ^ (on) Rena ^rs^il 'Q 
c^fmcs?t 'st*(Frsf CTpn^nc^f^n eni^ t ^s'^Rnnn RF»^ 

^i^pnra HHac<p RRjj'sic’t ^i^a, ^n«n g i) w, ^) ’tf^ns 
WT, O) ^EF ^3Tmi ^mc e f ^m, 8) <t) 
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to, totitosj ^ 5, tr) 

C<lC«llR’ ^ 9 ft ^(^jR) R>s 3 t 'OHj C^H ^>TTO 'SWA «)|<pRl<J> 

TOm^ 'smt «tKTl#f% toft *Ntvo ?ro R 

GF#5I? 4viPlifffi 4<f° vsm ^sf«t e fo % ^ 

bboo >IIC=T^ ^ < T^hl 3T3TO 2ff^f^> 2f5TtTO RTO 'gw TOt^ I 
^Tf%[ TOT Tj[’ TO7T3 I f%| W> ^T RpR’ITO TOCT 

TO '3T^t©7sTf W& »TOfa ?IS3tf3 SCtf'SHfa I 


fTOifto 535 ^rtTOrora iter *fter fror fro <tto TOnt 

^flTO? S#si^ IwH 9 #TOT ^IttTO I CWT5#Sf 8 -^ w, 
f^’t's ^r^f?TR*T 5TOTOT Ruffin Rrf?> *1'slot's : TO3 'TOd S^vsl 

ioo RltH 7 tf% CTO%T I WTt <3 C^RTFo t<fSJTO ^f^TRpP 

spjHTffi ifres. RiRiRiPt ^voi^ni sff« >g'si(^<i 5 :F rwi sttoR? 

'booo 'TO TO’t 5f?^® 'S TOft> 'jit 9l < w'3$ 

arsrt'f to 1 wj? tot to, sTO <tt ^R^tRrc 5 arolt cros tot 

(Tilt f^=r fsfs ^s to^t fTro ctot° c^i -<?R tot 1 

toto toh % i) ^ *nft to° s ^) ^rfti? ft* c«^ tsiw 

Tgfct ■ 5 ^ | to ^tt^Rrs ^'oif^5 cjfflfTOTO •jitt'o tobt TO 1 } Ri3 

TKott o v'i ^5 )rvi ^nr i<ra? i'i 3T?®ra R(.■*!»I» Rl St'S'SHl l -i^l^J 


sfTO 'TO'} Rt CR CTO Rtc® RTCR 


afTO «TTO TOTO RCRT -sieves?, g 'off! 'jtt TOS. *ro?hj«TCR TOfsMf 

<j% 1 4 $ totor totr TOm wtro ’tmt to \ >°° ^ 

oftf^ ^rwrR *^t?f c^cis ^lt*iR®?f ^ ,!> ra 

%f% to wra cwr w 1 ^ *m f^^wift 

c^s wre^r c^t ?rf^ 5m 1 ^ ^ (^f) 

ism& ®rt^ 'S3lC^ WRT ?JTTO? TOflc^R, (71 

>jw | ^<p ^ ii g <^R° ^ g ' 5 TRrl' 53 Rf (TH ^ 5 Rifle'S C^t 

inn 1 as g ii, ^ftrrt'sTOf^ ■snr®, £f«iw ^wR'i ^ft 'srra ^T 3 TO^ 
W Rw i 'a 1 ftrro to ftwi® ^ 

'gfw*i, 5 ft»t^®%i Rwr« ^iiR t 

^RfRratf^ ^R>s, 'b ^pSff? <5^5) ^t'5 < ’)g V5 l 7 H 5 1<l'® ! ?l3l 

WoT 'STR’I^TOW 'sr’#^® TOT^ I Rf^ b TOR ^TO 
TOp 5 <3 %^®T TOTOiJ io C*^ ^ CT^t ^T ^ tWH? 
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TOT-^jRTOR IwtR 


CR*t-TO TORW I iioo CTO >b£o <1 fe^C-sJ-si ^R'SsH CTO 'TO TOT 
RTRR'aCR* ^WIR RTOR*j) TO3RTR RRRRRR TO TO (t(to RTOR i£]R> 

dwm to i 


#RP t tt CRTO, Sf^Ttf^s ^WR 4R° S R^Dr, ^ifn, CRfRR%] 
TO° S fro#5I TO TORtlRR f RTO 'G <ri^C<l'C«1 R RcfRtR RTW i£)vo fro 
'RT'GRT RfR CR, ^ ?HRtRR RW®tR RTTTOR CRRR RC^ RI4C® TOR Rt l 

fR^3 Rcfa-ra ^Fs^ii>i<}> r^r tow torr> f^- cro tow i froR® 

RJIR fR'GRftf ^tl *^R TO RJ TOR^R'-TO TOWRTR RR CTO |® 


. CRCRtRSBftR RRt-^RTOH TOTRT £JRfR SfRtR *1TOT RRt f%*f, RTO 
^R° PlCRC®-C's'3 ?flRR TO CRRT RTR, rIto iSWR CRRrBTW' 3 RRR fRCR 
RfRg®TCR TOf^o TO RIR RT I TOJ RTO, CRWtTO&fk RTRWR RTO 
TOTR fRTO 'rsr c ll 'S WIRTWR ^T%?I RTRRWt fRWR RTO I TO) <£RTO? 
■^-RflR (oft) TOfRlftTO RTW TOTORRW R^JS 5 TOW (R S <2-^, S 
TOW 5?), ®t<fR TOTRfB % iRTOT^t RR I 

TO^fro ®rcrr totow wto rirrIBr frotR fR^» R^fro tor 

■fRW Rlt RT CRRR fRRRR® TOWIRTRTOI fe® TO I* ' 

tRTOt^ TOTORT CTO f%5 TO CRfRCR TOR I TO S i. 

('5ft) Rft TOt^R fRWWt TOBl ^IrTOT tRW M't RTOftcRR; 
31<Hfij R?RfB® RCillVl Rs^ '§®lf'^R 5 'Q ^t fRCTOTO RTOW; R>. 

(«H) TO^R fRWRRtR fRRRRTO $TRRf&R TO11R ^RtTOR fRC® 

ctorIrcrr; 8. RfT^fro 'Sr'miRr to[R^RR^ crcrMcBIr^ir IrrrjrrjT 

^r^WR RTRR iSRRjT TOTOR R°Rfi>® RTOTR RTTTORfB fRf%® RTO Rt 


■^RTORR wfRRR\*t ^PprfRR CR^ RRtffTRCRR R°RBr^R RCR £tRR <KR 


RtWR I 


(Rff)-CR 5 ®rtTO fRRTR 2fC#TOR fRCRRRt TO TO I' TO 
^RtftTOR TOF TOWt fRRtCR WtR 'R fevs's I TO#t R®R f|R Rt, 
WRRI, 'TOt CRRR RT^gRttt ®?tf% Rl I TORfR 5 Wt^PfR 1 ^H'SBlR 
iR'SalR 'Q CTO3 TOTR%R TORf^ RC^'S TOT^f'SRlfRRRR RRJt 
RTO^ rR<p-R'»=i %RCRRt^t ^Rl'slR RfR ‘jRiS, RT1TO RW RIR 4tRR I 
fRCTOs Rl^ TOTOTOTO RRRTtR CTOS fSflTO R^R^TO f^TOURR 
^ttw Rf$J fRTOTO CR, RRTO ^ (Wt) fR^WtWt RIRCRR RRWFR RT® 
<KRl%RR RlBf TO TO ®RRt R®R ^CRW RRR %fR TOTO tR^5 
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tWR 

CTO> WlOT«t2rt« I ftfWR C^*T*t’ TO «ltW 4 ^Rt 

cros to 'jrof^ opjwfw^ ^ w®r i 

4 

^©«|J 8 

9 
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H § Vo 4R^ I CR ^©TR R*3 ^ I <J (.<? <\ (,*1 f^i, 

‘c^l^l ^IRR "^5. Rt C^lRtlRR *JCR Rcr CR>"$ 

<krR i* 

H S Vi ‘C©RR[ C §t RRR-^pf&R \5TR7 tpFERR Pfau RRR 

^R^, C^mt OT I * 

S S Vo oURIos RT'SRT RiC«* CR, ^RRvo *Jja (^n)-^ 

vii^lD<il ciTNR^ \snffe f^R, vstra ^riwT\*t wr^r 

OT^nfw ^ri ri fRRife rtcr c#rfem? ^ ^<fcrr rrr 

>j^<T>|pj\s| *\ <i<]\5 i oj|*Jf^ villWl <«u^R CR, ©rlfo* fRTSfR 
COT Srtfe RT CRfftt 4 RROT *tt*i OTSt l «I$C<W 

COTs OTRT <TrfR CR, ^5 (*H)-4R Wt CRTF5TR 4R^ 

C RIOTR Rfc RTCR *rfRfv® % 4R^ ^5 RlRlRR R^H 2fl^»TtR ^f^vs 

%t rcr f^pr R*Rt ^ RTCR> i 4 rrtrr crTr fa^fi sfRRvs 

>i^Pi^ crIrr>r ri *ii*j<pR *hicr ^RfS^ i 

ertfto A, ft*tfta, ^Tf^mRfRnR, ft%R, rrrr, crirr* 

uQR® WTf^RSjp^R RCRJ ^ RTt*nR^t 'SrRI f^T l CRRR 

■^Iw* 'SCR ^T>t Rf f^R cOT RtRlRCRJ Slbftvs RJRgt ^TTR Rt R 5 I f&R'GR 
COT VVfftfe I f<rOTR OTTRFs, CRTCOT v3 CllC*llR<li*Rl^5ll 4RR5 
fRCR f^R ^ffR'SlR | 

«J5 ^ft%R COT^OT ^R^R^'EI Sf^f% ’’‘T^sTCR ^ftlfifa RJRl^ 

^IR® °i § Vo mm ^> 1 °t> 1*4^1 RfRt ^J^R RRRRfWlR feR f%*lRo[CR 
R5Rt 3£Rt^ | RWlfR^TCR 5 OTT^R Rc^fPfo ^tRTR ROT fSFTCR 

Rf^RSTCR \5CR*f R*Rt RCRt? I 

^^fH4 fclR RRfRR Rjf^R Sff% CRlR 'i^'gfic^ CRtR R^R> 
^WW R*^ <PC5l <^lRv ^1l> RHI>»IW ^sRt CRlR fRRRR, St*u| CRlRl^fe 
^ RTRIRCRJ RRRRf^oT %RtR RfRf^o 1 
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$>3 win Tiwrfwi *rrs#$ ftfar ^°s ^ra 

¥t wRfT 5 ^ cnrffa 4 <r strafes faafa ^ 

wfft iijf^ w ^t?r «rn¥> i wifaiypf-^? fesranta arcwp. 

fe¥tl¥ C¥, ¥¥<t>lfa''i>1 ^ft<B c f^IW ¥MpH> (TtHWM, ^HPt<P 

¥Tfasf® <ii f%^, fe^ fe^> w^nft 'Q ^rrwrw arfe fa fen 
ejf^&iwrre, a^retwtffara ¥iai c^^rr ara i iptavs wifew 
^rraKlin ai ■sfea; feffe ^a?. ¥Taa>pTfea ¥ir:«i <k<k.st( i 
C^ f& ?IBH^ra ¥1N C¥fa ¥5?fea>Tft M1<K^ M*fJ (71 ¥¥£¥¥ Tfaaafest 
(TNT ¥T¥ \sfa ^rrsi CWf ^C¥C^ fefcl*jhfi> r '‘TP&T^J (TP't'SNTC® 
7fpg |%^n?T <£¥*¥ T^mf^oT 'sld'Nj STSH-^lfafafa 1 NOTt^ <4a° fe^ 
(TTN 4fr> Ca*T sfNtal’tT'sT'3 =TT« <r>Mt^ I fe’f'a ¥*!¥> 
^Mfcg a ¥¥<MfaK.ad 'ataj AIDS- felTFTaT® tft^T (Tsfeferafe 

f>HC STa) aTCT f5fe«7Tl oJctNT 4¥> aaNa CatNa ¥aa 9 ft'S¥T (TfC^ ¥1 

(TTR^¥ TJ'gJ I ^aa^sfaTN ¥¥5j ^'StilN 'S fartfa 

'5T' i l¥t' !> fl '5T°’C*f (fl&'S 5 ! caH ^faca ’TOS l ‘wH’ '»faal J i'stf*fe C^T^t at 

fasTOF *ffte¥ <SN 2jfeC¥t¥ W=t aftta Cam <*W 

£fflfeo ¥¥ I CtN C¥TC¥¥ W ¥R¥ #C¥¥ 'SiCTT faafS 


fecata ¥JT¥^5T «TT@ (*#*(S-0 (THF) 


^tr^ra o 

1. Brussels, J. A. Collier's Encyclopaedia, Vol. 17, New York. p. 

• ^ 

499, 1956. 
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vs w.rr ^*tR rrR 

‘ B ff%efrsr ■# rcr%t ^ r’sft r*r i 



^oRT° ^RRlftorR 


4 TORTCo RRT ^75. CR, «£S (Wf) RftR ^pflfkRR ^RR ^ RRR 

wi rcr% , rht %r Rt^t i ri cRt rrcrr Rffc, ^tr Rt ^ir RfRRfcR 

^fs^s ?ff\3Rf RTR 4 '^liJlto I ^T>t -J^cvs $.0=1 ' 5 fWWW CR^ RR>R 
aimn^ fRtR> vfi Rfi^o ^ (*TT)-4R TO RgR^o r3*iI«P| 

i ^rttRi , r*i rrIt^ wtrr® sciK,!?. : ^mr® 4 xiu-itfDfi RrrR 

ofi'Q-?n <rnr i ^ ^rrto'stttt ^ g 8 s 8; s v^; ie g 8o, 88; ^ g 

88; i>8 g tfb-; g 08; 08 g bO'b; % oo; £8 g oi i 

4RR CRRR '^R RT CRC*tR ^R CRt CRRTCR 4t CRlTRRt RTR RR's 
^ rSrT RT$%r, 0*[RM WRI^a ^T®t RTC\s RRT ^CRT3. CR, 
ifjffr fS>R (y^ RRtRTO RRTR RR RT WtRRRI RTiRCRR RRCR RJR?TR 

RRo I Rf^CRCR RRRo «Jo («TI) R^!R RRCR RRT ^C*K.^ o l 'Rlt> i l < W'5 Ro 

CRK^T R 'S CR1 CRM RISC'S RRR ^ RRR R>CRR ^Rs X5 TCRR'CR> ^ 

CTR H<P fR CRT^SR 4R° wfRCo RT f%l 'SrC'iJ%t RR R 1 ^^- RR^ 

^°r W CRR I g 3,8, *d) I CRtC^tR 'S CRICR1RRT5R fRRRffr 

8 g 8 oTTRtCo R>RT RCR^ I 

R&Rffc R*Rc¥ RT^ RjRWtCRR 4RfiRtf5 ^TTRTCoR RCRJ «?Rt3S 
^ (<^cf) RWtlt RCR, RRGRR Rf% 4Rg 4R R* 9 ^ 

RT l TJ*fi> ^iTRTCo (WRto >2> 8 b-^ 4R?. 8 88) RRt ^R CR, R^R tC^R 

RTRflR I 4Rl^o (^TTRto id g 88) RRt RCRT^ CR, ^RRSCRt 
^f^CR CRRt RCR%T, ^«,^fW w T ^rHH I WTTRR ^TlRKo (^IRlo (?i 
g OO) RRt RCRC^ CR, '5J%FT sm "RtiJTCRl RCR% I ^ «TTRTCo (wrato 
g 80 'S (f8 g Oi) RRT RR CR, Rg^IRCRR R^t RR2f ^RlR#C^ 



■^f *\f&5 I 
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TOR-<I>RTOR RTOR 




<4 RlTO's ^jRrTO RfRt ^)<M 'S RTORR (71 ^cnR^r crRco 

^fsfvo R>Rf 3/RC5. I ^RrTO R>^R> TORN^ 1 TOF#RR TO RCRC^ | 

^ ^Rtoto tor TOsft tor ctor* tort rr i *&«8 toito 

Rtor toTOt^r vjjfw*f ^ ctotrRr toTO^® tocrr> |1wi« totor 
totortototRrcS 


TORfR Rt RTTff 

tRr €t^st <s^tor tost 


IjRTOR CTOTO <S<F ^TORTORR TOR RTfTOF <f T< 

TORRRRfT fTOR TOTOTO TO% RJR TOR 5 Rt #RR '3 TOTOCRR TOjf® 
CTOR 5 TOR I 'ffTO’CTOR 5 fo^ t5TO!'G^ e 1C < l 1 RTO TOR TOR 5 C^djR*^ 
CRTOrfTOiR CTOWT '»TO"3 fTOw 5 RTO TOR TOR 5 RTORTOi I 


i&Otf TOR fR 4R 5 fRR5R ffTOTO TOTOR ^RJ fRRlTO CTOTOR TOTOR 
TORR I Rt (RTO 'gfTOTORR TORT M-CR 5 RrTOSpTOR TO^IRns RRT TOR 
TOR 5 ° 4R = RRio(^'Q), CRRKR 4 (A) TO7R .^RCRR^R 4RTO’ 


fTOTOfTOH TjR CRCR 'gfTO 5 TO RfRTORR 5 RsJ TOtTOl (RTOB^s RC<jTO R<|R), 

^'G (Aq) tor^ ^r 5 fRPifro>lc?R ^r 5 rtosTsR R^R) i fi- fTORt TOTOtTO 5 

fTOTO- fRffig ffRTOi fR% wf RTOtcro *mtroi rcto rcr? tortrtr 5 


3jft R5CR RTR 5 



TORftft ^RCRR TORlR 


RRt W 

flCTOvH RTOTO'R^ TO RT l tf^^lCR TO^TOR r>rt TOs (R, f* 

|j1% ^UTOft ^fTO®^ TOTTOR5R rTOr 5 ^*[TO £tTOS RTfR 3 

TO 



TOCSfRfTOTO rTORTOTR trolTOCR TOtR tTOrT TOTO TORT, TORRt 

-TO^tor tot c^trt toi cTOR 1 ® ijfroroR ^RRf% to» tor i R*? 

RRRifTO TOTOfTO TORC1 I RTO trot TOR ^R'SalH ^R 5 RTO 



TORt® TOTITO Rt TOTTOCRR TOt ^ TOTOR 5 TOgR TORRt 4TR 

RtURR TOR (R RTOT To; RTORTOR -TOR# fRTO'T tor 


TOtlR TOR (TTORt TOTORTORr^TO TORI RtR RTOt^ I TOTORR 

• * • * • • 

crot Rstot^Rt^ %ro, to^, ‘RR^R Rj.R. TO 3 Rfroro 


RTCR 


^R3. TOR‘^1'^''® RStRr ^R?. ^?TO© RfTOo ^fR3CTO «RR TO 
TORR^CTO ^RR %R RrrfTO <2 CTOR 5 S>o CRf^RTOR RfTO5 KR 
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w. 


WtR-'ffl'RlG'i 1WR 


4WTt R%’tRRCR TO R«TOR Rf® 4RI «tf®R>R RiRt life's 

'»M>i^<H c t to ®crr, f%f ’tflm c t r®r frot ^%r<ra c t cto 
R lfg®*M. rr® ca^ftR rtr cro wtra wrra cRfro ^nro ^ RMMtPf 

^fro toc^ ^rsc R^pt ^rs ^ rto Rt rtotor fro* 4ro 

ortro i ^frrft^ RtftR 4t sttff®® RSRtt ^-wcrr tojrm 

Rft>CR Rtt® I ^rfRRTO ^of^ftR RMlt TOifS'o ^ RRR ®-RRC<M rcrt 
W RTCR l ®fRTO, W:?(Rf*ffRR wflf-^rfR't, RR® R^R t®TtfR 
fW^RRIR?! RTtR® ^RR ftRRf®TO3 RSRCRR Wit RCt RltR* I RfR 
®tft RTOtRftR f¥tlR ^<PR W orfRRTO RRRtR CRRR RWR% f^Mt 
W« RtCR *TTWT RtR, «W 4 $ £ RtRTfR RTCR f®®CRR fTO RCR 
Rlil I fe'sH L>c4> cR6o R|R>CR ’Sr® “JcCR Sc^ 4R° C*tR RR'af RCR 

Srcrr fro Sci RtR ^rrcfjRrf^rf^R rrt Ito froFtfR® ^r i 

RWT% ^-RWRRJ RCRJ RRR W %R, ®RR R?.Rf&® ^R ffwl I 
RTRRFF my* CTO RTORRRR TO RU5 I 4RR ^R^tR RtM 

Sc& Rf® i3R° f^TOR RR®srt=TfR R® fRRtR ®f^R RR®RlRt l RTOtt, 

TO RRR ®ttRR 'ijwrCRi ^l%R R1R ®RR? RTO^tstCSR 
RfTORtCR ®fwR r^5 i ®RR ^TO 5 R#R CRRt CRR 4RS. WRRR^ TO 
RtR Wo TO 4®St Wf RtR CR, ®t fSfTOCRtR RCR R^tR ^R 


£fP9 'gfRTOf TOifU'o TOI RTCR> 'fWTR RRC® CRCR CRtSt *jt 
RW; TOfl> TO^ 'gRRPTtTOR CRRt RRtRR ®Rt 4f*tRt RltRR, ttTOR 
R^'oRhf tOR?, < 2 R'»Is®)<! ftR^S? Rt tScRt-^fRRR, ®ItRR, ^i-<-9'f*TRl 
®R^ f%t%RttR ^-*Hc<M ^RtCRRt I MRRf& Rf%R, *JR 'G S<3R TOM 
RTOtRflR TOtRR RRtRR Rt TOfM RTOTR%, S^R ^ICrR’R5|R >£1RS, 
Rf^R RrtCRfRRtR 'g-RWR’R #WRRt I 









'i ?■ i\5vj) ®i7o?R?t ^rtfR \olCWTO JftRR., TOTOT, S^r, csr 5 « R^ 

W i ^'©T^Tt ^©M 

^T<TI f%«1 i£l^ ' 5 T^f p fT?T 
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R'SaR 




wn ^rr (wt) 4*\ «ra ^oRpnfkw «rrar^ wr 3 

C£ff^5 M c?w ^5<tft 'SRpqift C?H*Hrtfa RR 'J'f*flR w ®tST« ^ 

i i^n (on) rar> rrrh r'crr# (Tfrr *ra x 3 'Nrcoji *fT% 
%rr ^ rr=i ^Prs, ,? ft1$R% s R *rr Rt^fR 5 ^wiR^ ^ra 


ottc^tw RjWt rrit crfs 9 fira 

‘orrwJFR’ (jjUjJ=ji) r< 'sifarm wt, <riK « Rra-^t i «fl 
:rr Sfraf^ RT^ft 4tW3%I c^pt^ «r^ ^ft 'Q <Uf p fR, 
tr rr <giRjt rrr ’fre Rt i Grift, ^rm’ (j-«j) 

ojsf ^fg, ^fwrfw '®5ft 1 f35 1 f5 R'lR 5 C*fTR“t CR'SRfl Rl^tR «i#<ff 
iqtlU 'Q (?ri RttR CRtRt'TfeR 3 Rfjftf CR <R° CRT 5 t#Rt < iR RTR 3 
^t®t r>r i ^ spw c#t c<r rnt ^tir5|j, Rt '•nftfi^ 

of^R^rt ^jft rr f%Rt c’ffRR R>5ft RR, rtcr 

'a«yR5f CRR C^R 'a|R^t?l RTt' s i<4 i '»lC<J Rf% < TR Rt ^TR? 



Bps R^tRR* 4R?. <^^ITCR CTOM Rt? 


•s>T5f«iRT S Rf*fFf W'if’TORt CJf%! R'HC-^I Rt’fa I RjRf 

C s TR r r liRt 5pl%?. 4 'StI'oR Sft^t RlcR 'RRttj C'©iI<5lC=ll f^RR-CFlRH, 

c -lRftRR WRJ R^ '5T|<MCM C’RRR ’’ft i 4Rt OTRC5 f^> RW RPf 

iiii "sr® i ^ R?*tjR>R ^ricr 'S’iRfRx’.'o Rt _ ?cr ’ft®, 

<5f<R RR^f ^5 StR I 4Rt Rr? CR=Tt «TT^t «TfR ciTRf% '0)^«1 RR[ 

2 RR i<jr° \sf<Rps 'oIR-gTR fgR f%f% RftR R^ =T^ R°Rlt RRf§ PMM 

% 

RfiR RS ^R CSRR> 'sRflZJ WT RtR I RffR 3 RfR C5flR R*t ^ < 1W 
7f^<)'5 iXIR "^RR 1 r 5R f%Rt '5R'G R'3 's 3.R R1C<J> R 

5I^R io C^fR 5 f%RftfW5R ?ff%U5 ifSH fRfR ’R’tlRR ^R 5 

TJR wfR ^ ^ 'Slight <Plc°ll Rt «fWR RR CRRf I Rt RfSj 
’tR’TRiH -*iI^<pu-q'IT ^^ 5 ; 1 %^ R° ^r^IR W5^3 

fRfRr R°s5fim Rs*t fR®R R&m 1 ‘Prt^iw^i csf5tr#?n’ R#?f 
RRffR Rf%R R^RT C«fR «tWR RW RR[ tr ^ ^ 5 R 

%R C5fR iTfwf CR%f RW lilR^ RRRPf ^?f3R f^p | 

^ * "* * rf* 

s ‘CRlR^I Rfesf&fRt’ RfR «#f?f RSfRR «fRR> CR^f ^sTtRf RR3 


^5 I 4R<I ^IR|R Wf%Rf C5fIR oic^piul R# jRp RR^ ^ 
^£ftRJ ’R’fR >T^rtt 2fp 7f?RR [RJ1R, R^RR W RR 
ff RfR ^RR RR RR I R*fR vq RRRfR^ t%R RTW3 R^R >^Rt 
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*tmj rtwjr str^r fR'fn sitcr i m\ rt§1r fRRra^ 

^RR<fs r^ rrr *iwjr ^rr ^5T'8 rts, cw % rr, RtfR, Rit ^ 

*H i r^rtwr “ff wtrrrr RfRRH 4<t cmrr 'qwcrr Rwar «trt ifi-% 

«IR I RtRtf^R MR RtRJ Rt'QRTR ^JCRN CRW 4Rt MRR fRW CMRR 

'3'§fCRR RRtR RRJ CMR CWs RRR I io R*f R>Wlfat;13 4^1?t f^S 

<. 

t£RS RttRS RRRfR fMR CRlt $, RtWIR trRR W R^Sj *fRJ RfRT® RRR 

crw rrrir Ircrrs «ff§>'<pi 'Q 42Rim rm rwtr wf% 

R#Rt RR R^CR RtCR 3 4RS. CRRT^WR fRMR <£]Rft ijfaCSM RtRR Rfitol 
RtRRR <£]tt I ’ ■ . . 

RTt® % fiftffa fRRCR "RlWtRR CRTRt %MR Rfl® stRfRf^s % Rf | 

rr-r%r^ ^rrrr rcr rmr RtRtRfRR Rm<f 4R?. crirrIIrr 

R'S 5 TfyfTOR Rs^f^fc ^RfS^ RfRCRR Rf RTR^lR ijfi ^1 I CRR^Rst 
RRWIW Witt CR RJTCSR WIJT CRC® RtR «TR RRRR RW> RtCR 4t CR, 
fRCR 'silwllb's Wilt'S C$ffRTCR RtlR T^RCRR WR RtCRR Rvo RJt$ 

f^FFlft Rt% RTtRR WRJR RRf %R RTf%R Rft>CRC*TR RTRRtWJR 
RIM'S RU>% i 


W % ”#®t 4fi> ‘CRtlt^ OSTtRtR’ RTCR ^RRR ^ S|l^fo<t> R^RtR 
RTW WtfMs RT cznftR RTR CRCRt RfR^s MRS, RtR <£TRFff% RISC'S 
RTjC's RvoRM<HR RW 4CT ck<FC^ I RtRCRR RtfR RRR fRTRtW 
'SltCRt?FtC , TCR5R RR «TRRIR '^tRT'jRSTCR MR RTR, RTR RTRJ RCRW. R%R 
f%SRt RtRtft R8?<p'S'g, 'sRR RtfR RWsT ^iRicil RTR RTR. RtR .1 RTtR 
MtRCRt ^jfl RR ‘Wilt's CWtRtR’ Rt RtftRRIR CRW f%tR ^RRR 5 «T5Wt 
RQlb's i fRRTRR RtTiRTRl wilt's RIRTRR W RfRTRR 'il'st 

RtRBR CR, >Rt RTR R^RTCRt ^R RtRRRR RR3 ^CR CRW 1° CR TO 
RW ‘Wtfts CSflRtR’ RT^ RTW voj RRTR?|v»fW ^RlRR W ^R Rt, ^ 
^SR, RRRt R^R Rt^R ^Rf^f^, RRiRRf^t fRSRRR, RtRCRR RRRT^st, 
stRRRtt, R1RRRIR 4R?. RTWT-^IRR 1%ft CR^R 'ffRRR RtRR R^s 


RfTR I 

■'•'•* ' .. . . *- . 

fRRiR W?tR WltCRTiRTCRwtRRR; RtfRR ^sRlR MR RTR t5R?. R^R 

^RKR ^s«,RR R'QRtR W ’RR^c=f RfRWR Rt Rt'SRT RW lR2jTRt«f 7 7 
I'Srwh 'Sjwnt RtW I f%f vbltwIjPilCRwt CR fRR ^RRTRR 
RRR RtCR \st..oTRf4ftRR ^rsnappR^ ^ ^srRfRR l 4T7s RT^ RRTRfR 
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fa'Sah 

I ^t #IW| wr#5 C^IFTf^fg 'S'QIRI 

rsii^R r i%?j r^dr 9 ir*p 

| tjjw wrt#^i ^<ircg<i r tgynr® c^ wi«ra 
c=iiR,^ cmft 'o)fo'&3'oi «rr«3>^ ‘c^tiM^'S^jr^ ^^wtwf5i’ 
««n ^<n G^fFrf^fg -sfR c’ira mfeira ^ 

tk 

srmtlR i c=rtf^s cwraH ^rf8t cnRg^jf^ sfr^fw wii i ^38 
^rrc^r ^rwfwf ^<iig|<i entire ^ffw.^ppi ib-88 wra 9 ra 9 jiH 
<rK<re "sps miR's c$mrft<i ^ w$ tri Rt^ra '? y p^ 

^us #kn r® ^mnrf^ |8 wm ^g?r <r„ %i 

TfPf tg^ -srfCT ^(lP(C\s 'S’R *nfr f^cf RR 4^5, 

ofT^tt wi ^*R *rtft ^RT?J ?>RR ^5 's'*R 3FCTt 9 f# rr ?i° 

tfRef <RR I RttRHflt ^ 9 f#^ Rf*R5 ^T3T3R RRT ^RRCSR CT, RsR'If 
^RlTR Rtfr C«fC^ WR3J W5J (R%R «itCT 1 tfl ij^ff <Rt 

RK«I CRtf^s (^HTCiR f?W f^Tt C*M1©C*R ^RRCR %RTR3 

RRlWaR? ijf^o ^R%I Rf R1R3 « '5RJR7 ■31^ ^31 

1% 9 pii’?i<pf Sj'oR C^FFlflR I 

0 f 

% 
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2. The Holy Bible, Exodus 10 : 22-24. 
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‘4. Raven. P. and Evert, R. F„ Biology of Plants, 3rd ed:, Worth 
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S S h£V ^T, ‘C^ ^rrft CsTSTTPi? 3 ’t < H< : 1*l £(% 

c^ «i fgit^i cstlw ^ft Rift isrsfto 'Q wrntr^ 

•?f|TPf»ff^ i£|^p^g ^lRl<£ I R>R ^TSt C4>'S *llg|l^ 'H I 

fsRr^ #^r ttr ^ c'T'T i ^®<rR c^tsm 
^rm ^rrc=rt ^ ^ c’tk's ^fk «rf% 

RR Rest 'Q OiW oc^H l ^■sJk 

omt x 5Tk ? r«T c^mt w 

^rt« ■ 90 C’® i 

’[kft, '5r?R 3 ? t t « ^ ^tR«> CT liRS^ 0)1^1^ 

<jssrt R'SiQ'o 'oiiwfb'i.i ~^\ wtf ^ s bb<i ’iRRft b 

's ^ $<\ ?rc*(j i 

wf? wf^T^ ct 3kTa, »(lPt<p ^'S % ^o 'oilijlc'® R'slR's 

0JlC < =llt>*Sl ^CilCS? I 



s § b'bo ^rrsr?rf ^sicw^ <iwrf5 *iR<ik4 ^ ww 

WT ofk'Fo ^WlVlT 5 ? I 'JpTRf Wtf^T wl(.<PSl ^©1<l 

Rp^t? *rrR t>i^.wi ^*k 'Sik^i R th‘\ R«ih 

C5T5TR ^Ttf$ TRf ’®rw® ^R I ^p»8*Bl 

Ri^th f*p c«rw ^Tc<rrf& '^ktqHf £frff^» ^r <r° 

g jc^j ^f S *ff *itRr CT'Q'sih w Rnst Rk? wr?r*ft f^i 5 ^ 
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R'fiaH 




tot i 4 ?^ rappi raw? ^ra? crara? ptra to in rat? 

tow <4??, raw? 'SFtr ‘rawt’ « ‘raraara’ carap ?rarar? 
( 4 ?$, put?) % *ra« cto *rto %to ra^p ra rarara 
ijsMwf ra? p>c?Hk i <?pi wrraw? to? rara c?n? 

< i s c-?i f? ???, ra?t Rcrawn to?^ ^p rat? to i 
rato raratt® raf?? pt# c?? pratra ?tot p s ^o raraw? ?rtrat? 

?ra pcrap i 

cstc’etst ptra s p?*§to tor^ ^rarara pto ^m^rt ran#? rafto 

P>P? <Uv5 4??. ra? WT Ptf% to$ pt? PC® I to& ?tf% ra? 

RR><H ?>c? ni'opw's to$ ppp o®lt=t 4?° #??rara ^ tot? pc^j? 

tot? pi to cpf® ?rc? i «?? craw? prat's ^ ra?rramira pc? ra? 

4??. ptra? to? ?tf? pratora? prat? pt? wt ?tf? wramnra 3 tot 

p? 4??. ^rra? ra? rara? tot? raw i ^gprat^ tor^ wsF^to® craw? 
prat wt^tp? raw rapsr® frarato frawto p? 1 Phi'S. tora? 5 !? 
to?Pr#w? ^ 3 ?? rarf? craw? prat cpsrara p^ras ^raTc^T p®rt pcstcp i 

• 9 

rara 'a wtraara s *m toe? p s m rararas? pjtra? ?ra pt?tp 1 



S 8 iSi 


jRr«t pra, rafp ? < i'stra raw? %cra ■pt?? raf?, rara ra fto 

c?? t>aji'®ra; 'rarat cra?tot cp raw? to? ?cp 

rac?: prara? ‘ratfp ra tort? ra rarrat? ra?? ra? ra?? 


rar® ra rarap ra ra?? pra, pitp crarara raraapt? 



crara cppp ^rato? ra raracrat raptraw 'Prato rac? racrat 
^cra p>w ran pra to tot? cp raf5 ra?# toftfto ptot 1 wrara raral^ 
prat ^rarap^s ^pttcra rara ratcra cp ra#t raitra ttopp ra# 4?^ ra*t. 
torat ps#ra toto pcrap 1 pptop raracrara pprararaft raprarat 
#wra cpcp ^fraracpp rarara ^p#t ppww, #1%£fp >pp^ 
raratpp raf»'9a'®r racra 1 pptcrato ^rasra® pto ppirara fppcp ptora 
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ortB-BBiwitB Ib&jH 


bbbbb \53|(.h< 5 fi<n ^fBBBTBB bbbb 'SfRf bib P bbIw^b '§bw?j 

B^B^TB^TB tfBBoB 7^1B CBBTCB WiT:?(BfBfBB BB^BtB, 

4B?. Bio vg^rfB Bo b 5BPT5JB BU? BTCB 5 I BBTfBB> BtBfBB 
BBIBB otwB B?.B#o BIB BUB* BBB ^-otojoKR ^o||^<t> BIBB BRB 
B&B BBB^ f*tBPT^5 CoZBF BIB I BfBPT^ f\fo^m <BB° BBJl'T% 
\gB$Bo BIBB BfBl BfBBoBBBlB f*tBTB BIBT Bfe b!B3o BB i 

FfB oBB <BBB BBtlB CBtl^ CB oT 'g-oCBB ^BB of?.'*! o«It ^B^lfBB 
B'RbB/B- ^1%B BtB, oBB «<l^j|o<i TBBfto Bt S'TjIBP^B^ B&TB 
■^HfcTjo BIB f^1%BrfBB> oBB B^Bj} BBB B1 ^-oIBSMlB BTO; oftB 

BB ^fi|<>c*BB I BTfB o-oB> oj\5J\gB^ ^5$ BTfBBl oBT 



ofB B=l=TB 

BIBO f*IBH WBIB BBBlB o-^BBB BBffBB iJBB ^TBB^jZB 

FilBB ^rft BB l BF5 BlWlfeo BTlBBf ^RB'SJIB 

BWCB ^BTBB ^ BIB BB° 4$ ^5 BIB BW BBB 

>TtBtB CBBI B3B BB Bl ’oBB \al C«C^-'8%B"BI CBB^ BIB fe.Bt IJB^To 
BB i BTBfBTB oTRI^fBTBlBB B&Bo|'S ofBBTBB ^ <M0o BTCB, <4B 
-BIBB'S BBTCB 3 ?^ 'g-B^TB’Bo v^fBBBBBBt «R[BiB, f^f$l[lBB> 

WtBfB feJolB B'5l I 'jpP5 L ^ BolB f^BBPi ^B^ BfBB fB^R? BIB 

*f©t, «fBBB ^B° BtBTBTBB) 1%BB1 oflBlBB BltfBB BTfBB 5 T%’2pIBlB'3 
oTj<prii^\s|(.<i o^BlBB Rf§ B£o BIW I' 5 ' , > 


^“s X W, 

mw&z ^nJin ■*n ^ 


'©'Q 


Tjrc^f ^OJ<P ' 5 Tl^f ?yv\<l '*t^ 'W$?\ *IW 

y&ob >{l^|Rj-HWra v^r^t f^f R^®! 1^5 

vrj%7;*t '5^ I )>^>(tS ^TRcT 'SRBHI, C^S 

^iVr?^ "'5f5p^u‘ w f <i]V5l ^^T[<^i f^t ^ <! TC^ Sci rtwfir\ i 

Rt?oi^ fw\ ^ ^ 

^5 <nw i ’ 5 t^r w{ ^ % s Qw*\\zv 

;Vi^ "'TP^ 'QTJ^{ ^Tl# ^f^TT 39 ! vDiRj' 8 QV»|^ , '^^fT i 

-rfvXTfr) <r<- "^psfra ^5 ^ 1%*f§ t^ht^t?] 

v jn-Tf; ^itvfrr^i f*ife I f^lc^i S ^ 


Q 

\ 


"": C5i<i Wf^'l¥&t<I ^tf^F CWJ\ 

- 1 '■■:.• ••>(•5 ^ , ^'6 -i£i orrsrl<T W*5, 

' ; ;7 r i''v '^'f 3 ■p*r^5- c l v5n^flCT;- jcT^TR *T^ i-'^]fe 

■;;i‘ ; /PP ^ir^"'^FW3) vSt^ W^ITRT C^l ($?., WW#1 


r . ; .. k . __ 
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TOT-^TO? R'SaH 

i£R^ fusro? to ???t? g too? ^w^!’ <[?tc® TOifw? c?, 

TOf? RtTO® ?ff^ I ?TTO <ft TOfftTOTf W TO® 'Q R? 

4?° i£)\o jp? ^ra 4TO?T ?i>R? C?, ?lT>w RfC? ^!?Ic<p 

TOC? wWl] W1 ?T?C® TOff?? C?? (TO? Wf^SR C®? 5 TO ^1|'G|vscH 
CWC?? ?TO f?C? ??R I W ?T?R? C?, frora® ^TORTO^ ^ 
TOTO5TOTT C®C? ^TOTT? To 4®TC? TOfTO TO PP TO I TOTO? ®? 
TOTt C?, "TOR TOR????? %TO?? fTOTO ^l?%> wRw=i f*t?l? TOWt 
TOT ®J 0 v*lTOTt TOfT? CTO f?C5 TO TO I TOR TOJ^ ^ TO[? ^ 
TOW? TOW TOfcf? f??R 4 TOR C?, TOR TO3® ?Rs[C? wfc 
TO??C?? fTO TO? TO CTO TOTOC? 5 TOC? I TjTO RI?cG : TOf?'QTO 
wfw C<TO TOf?? 5 ®? 4W TOT "TOT, C?t TO? TO^R? 5 TO?? 
onrof%TO TO? 5 TO??. ? 5 C?? 5 R (TOW TO?? ?^T®TC?T, fTOpT?? 5 TO?? 
^CTOT? 5 TOf% «?* TO CTO’ 1° 

■s[?-TO? f???^t? ??Tf?C? ®f5TOTO TOT?TOR? TOC? TO® TO?C?C*t 
<j>f<j'f>fgjTfT CTOTTO? Rf®^®Tt ^C& Sc^W I TO?? TO? ?W TO? C?, 
«fwTO TOWC? 5 TOTOf? fTO 5 ? TO?? ®?TOC?? TOT?Wt WTt '#®W 
TO?? ?sTO CTO? C??T? %TO5R ?RC® TOC? I ?[^ TO?C®? C?l?l 
??T?TO? ( #Mt? TO?C?C*t <l?<il J TO?l C?TOC?? TOTO? ??TO TO? TORC® 
TOC? TO?? toRto? TOC?! TOT'S to 5TC?> TOR?RT? R® TO? TOT® TOC? I 
sSTOTC?? W1 9 t#Wl TOfft®TC? TO® TOT'S (TO® TO? I 

Cn # ' 

• to r 

®TO ^ § 

# » « 

1. Bolt Bruce, A., Earthquakes and Volcanoes, Scientific American. 
W.H. Freeman and Company, San Francisco, 1980. 

% 

2. Rupert Fumeux. Volcanoes, Penguin Books, England, 1974. 

' • • 

3. Oakeshoft, Gordon B.,. Volcanoes and Earthquakes, McGraw Hill 

Co. New York, 1976. i - .- ••• • •: " 
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l o iW ^RTf «T^J *Tf, \q <$v©\j> 

bHcb iqB° ^rtflA bt fB^ ^f& bcbcssb cb B’Bcb <qB*. <q 

7 r w tW's ct w ww f^r^rf^vo bbt f^ertf, '^nt?. 

‘qBBB ^B ^>BI C<MH BBtB iB’tffB BBc<3! 


5BBBt <qB?. 4 BtWsf fatB Tjfl 
cbcb ^ wff^ <#g 


BBt 4 ®t bbbhb 'G ^fD-iilTs bw f^t'S'oiw 35ft <rbz^ 
PitwPB* fBBtB 'SRwrit 's f^ratsrs 1 f%*iM 


mm 



N3 $b bb^sppjbcb f^BBtft 


fB*IHB^ Bftffifc-i 'S BBt BTO I 

BBt<f RssiSta w ^n%xs ^bcbb « 



<qB° '3 M)Hj b§[ bBB CBtB 'G 

-jmf «Tt | uq BBB BBt vq^T '5 t1t>B f^H>i'i||s! ^Bt ft 


^0 i£f^ ^f§4>\s[ <gs's<p ftutffftB Rc*B B^ftc's ^5fB?fcf <pw BttB 


Bftftft 




bib brb 


\5)T^f% ftRcBW GffBft ^ftoiR BtBt *tfa© 

B- Bt^CSttHW 5 ! BtBB ^ 


B*tft 


o 

o 


bbt< 



>ti$-cft?rm cbib 


W 5 ! ■stlBftftB ROmI-H^ ftBFF ftfBl ftBafB bob BKB; CBtB 


CBcg B<R ftmB BIB <qB?. iqfi? CSFTtBm 4B?, ftiqB^-B BB^tB 

^ 1 (^) «ff%f& ^<^$3 BftiBB cbib bm btbbb bib btcb bb 

«tfaRrt GTaFB <H BMlW lIB CBfB*fftB BBBtCB?! $*B ftfBB%I I ^ 
BfSf Br^BlBB B3RftlBB B<£B *RB BtBt ^0 4BT>1 «1fK*t 
«tf%%t Bl%RTa BBl^ftB BB Bt #B BTBglB BTCB B’ftfBB fBBTB 
ftjBB B&tB >qB?, 4BB fB^'G BIBB 'at^B Bf^B ^Bt^BHB Bt®t 
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V. 


Rash 



RTC? 5 l tptgW ?, \olR??P? 2)^ ^ ^OT, '?R ; ^?> ?>? cs( ^ 
■vsjTqj <^of ?>?! ?i?, R*^ f%s^i ^h"? ?*?t ?t? *n i 

§f%iTT *(Rf? 'aHj'BS) 'S?p , l c f ?i <> il'3? ^>?R *JU> ??? «nc«ll4*rf%5 

Res HN? i c*tiR^ ^n? 4?Rt ^ 

^t, R*? R 5 ! ^f?T? ?3^f?? tc^t^R^OT aosRt'o ?*t? ^?° 

4?fT C*T? *1W <M4H'bR'?*£t^SW 5 *1 < RlN ?t'T!'2fC?? '*rf% 5 OTRR C?? I 

^ *1?%? ?c?t &s ?ht? ic t% ?iot ?t ?Wtt ^RfrR ^«n 

^HR^Rr^R t S i£|?S. ntR oHW «ic.*i<i» OT*ft I ^ 9 R'G a ??Cil, aR? 

?® ?T?t *f?Rl OTOT ?T? ?1OT ?<p?t ^jOT shhl-P R>°?t ^ 

?o> i w^ot? ?p ‘^.'QTrm RR c?t?> ^ , *f% ?i?iot? wi 

ohTRJ OTft?? ?OT ■*!%? ^Ri ?RTo ?TC? P SfRRt *3??, 

£$t? RRsf W? ?>C? R>??1 'oHJMJ R>°?t ?t #R'o 
^Rarg? §?? RR? 4t? *ffe ^< 5 ? ?*t? Rtw i p) ?? #<R; «T? 
«fRcR*t 'oRi '5rtc®n ) 'at?, *rtR, 'srf^R 4??, 5 ihi<iR«> ?^? 

^ O h R'a RR RtH (M I (8) 4?t ?%?C*t? RtlR ?t? ?lRt? K 5 ! 

( 71 , ^f?l Wot? ?TC? ^oftM fsRw RHll<h11? Rfe? OTTO ?tt? I (Or) 

R^=r iw&T RR% (RR? 5 ^s? ?w ^R; sft'3 ^?° Rfen 

■ t Rk? ?”? R^st? ?=c? o (?>) ^ pRR Ria?i£i «fj? Rt.tfn ^Ri), (?) 

Cfo l OT ' SR* ^ (OTt? R'el'SfW ' 5 T°?Xt ^Ri), (?) OTlWp (R'slRt'o ^t? 

<p==n c?*fl ’R?), ?!% pic?? c?R ^ wotR ?s*t^Ri) i sjPR 
^i?? Rot? ?^?jt ^Rt? ^51^ ia?>R s(?T7 ’????)# ?ot^. >5?° 

R?H ??OTo <3 ^]=-M'$|l ?^o ^C? ?tc? ?t CT R51? 'Q 

R'P ^C? lil^lt C?OT? RSRS OTt? 'S ^RtOT ?k?? ^’tFo ?R?, 

(7t8C?T? ^Ri ?R? 4?l 'otOT? W?T R<tR^o R^fSf #??^TC? 2ff%R 

•5|OT 'sfOT? 4l?^C?? 'StfOT RR8?RT R?R "4C? I (fc) 4?I ??®il'0C<P? 

?C?T f%ii|?>£|-? R?TCT ^o?I ^Rt3? 4?? C?? ^?° s ??*t?f%? ?f?l 

^?tl?'o ?IC? | 

'5rt?tOT ^rRtOT?OT ^ ■si^fR^ R*tl®i 4?i ^?«Tt Rc?5 

?«t? iwi«t??t <i><)C'o ?^tr ^?R, ??° ^f%? 'S s(Rt? RRf^j RR? c f4tf 
CSFIOTWsp #?-^l? %ntR R?il>i '3 ?<|f%? ^?C?3 ?o|<r«tC? fPi 

4?l(.'o ?=rt R(.<IC^ I 2f^S RR>jj\j>| gtt? R>^ R^ "R® R?H 
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R'SaH 


f%*R </#fgj 'G ^*t«fc 

^wni ,-m ^ i ^o cTft *mim$ ft ft ftw^ wj 

•55«fT ©t) <i H?l ?«*Mffc« ^N*T^T TsH fiwi'M ^MG^I i 


^«IT ^ 8 

« • * * * . • 

1. Edwards; N.A. and Hassall-K.A. Cellular Biochemistry and 


Physiology, McGraw Hill Kogarusha Ltd. Tokyo, p. 112. 1971. 

4 n . 
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^ o Vs'Ml CSRtW "RR I^RTTW R*R ^l>c<j I RR, 

tat ^R RR RRR 8|ffc*IMt<M$ <nR£5 l «$ fcftt 

rrttor ^ <mw^, £ i ^r « 

’jftftoo «trr r5ri i ^t coisncvM 

•> 

RjRR RvSTR I 


^rsirs^, oiwrsrs^, $R <*rs. rrtfr crR 

vSr?fi^R sjft fws fosstfRR* froRfR Rf^fi-i « ^-4 R'sIRo'sKr 
'ailcRltHl RRt I ^RMjI oRRR '5?)<R 'Sfil, RR3R RTCR 



t’oTtfW fim'Q CRRftR ^ttFTtWt RRf 

(T^T s S <2-8 WRR) | flf/ -RfR RlR C3^t 

i ?cwf frf%iR r^RR rirj c>Ti <ire tgis. RtWfRR 
ftSfgH lR R^R 4#t«RRR Rsi*R W CRIR RR^ 

R^R R l R o ^R RvSR '3)'oj'3 '5's^=1 'S RTRR'f RR^ I C*R RW 


otRRR 


^CR ft<HR'cT 'Q 'STS 5 RlR 

CRfR RflR I 4 TO CRR 


O 



CRR R|R Wf RURR RrR#!R WR^I 'Q ^R ^RRR I ^ RRR ^ 

^ SW R^R <R, <&> RR^l *SpS Rt R^R ^R“ 

^R (R5R7R I WfRfRR RRR RRR RRR ^ 3<PR v tf^ <: tfo 2>8oo 

R5? wTRlt ^RWRR fofR Wf l few ^sft^RRM ^R RRT 

WtRR RR 



fsrf%\$ (rtr^rrrr rcr-wirr 

R fRtffRR f%o 'Qf^R <RR I R^o RltO ^ '$&%■ 


<iR5 


V 



//9<\/l 


w> 




ooij® <lt& 
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*08 


R«3H 


^ g ib*c* o'® Nitwits 2^0 ^F3 ^WC^I ^R® ^T *c^> 

?jf& <k^h rtf® cr "oh PV5 ■*ft% rht i 

^sg*R T*fR CR ^®R RRR ^ CR <*r^ 

. *t^*ffa«r <<m ^t fRts cr writhe ^ 

■*?! ^o*TR ^©T?n olc^ 2tf%‘ s tT 2 T^ 

^r^r RV5 sft^Prt ‘RfR 

^Cft°^ Wf Rt'Q ^TR C®! 'qk^l ^»V5V33 1 ’ 

^ift >8 * ? £¥U^ (M&\ C^ RtRR 'SfTf^ ^it >Mc¥ 8 § ^ ^R!c^<l 
^TIRJT ‘‘JpTl WTRRT *r.<Jt* I 

^ rerfre R^r?f wo R*frai^ i^jtcri *c?r^, 

tj^H ^rft c^H <iloR> \»T? '^•j > v »<5 <K< Rl I ^^TlWtR ^ 0-8 RiR 

fr^s riw 1 * 0^51 Rt<r Rt $r*ot?i ^^<5 ^ 1 

ofi^ vsi^iFn ^ *\\w\(jv -3p cr <k<ic^ 1 







v s o* rrt, ^oRt ‘c* *rt^’ ^ RfR cs trir *w 

^5tR ^NI^tR T&RR *RRR*t *CO R1RR RRR 

^ 1 %*rt ohricw^ r^?r '*tt1 % rt^’ 1 

ojfR^TRt M>|l^*=lj^C<1 t>jlc^3? CRR oTCRR 

o^r^rr I*c>icr oIcrr ^rr ^^tirr*! *co rirr rrr R*Rt *r- 

4 ^tRTCo CR 5p^5f RR| *CR^ I 4RTCR CRRR fRt*lR ^C*i<l ‘RtRtRR R>Rt 

R^n RRfR 1 (ftjL^.) *tRfi> <*fi> 'srtrnff©- rjr^f® *c^c* ( * § 

*8, H8; b* g o*; g b-*; be § ^8 S § £ 0 ; g 00 ; » g ^ 5 ; 
±o<t g 8) 1 wmRo ^ (0^) ^nmo 

(j .^ ... ^ ‘Pffeci’ c 9 ^ ^rt *c^c^, <ri^l 

^tim^ 9 H ( ?jt^ ^«rt ^rt 1 

(stone) *0^ "^5 XRTfft Rt < ^fX*i ^rf^Sf 

R? RR) I f>ife«1 ( J-h^) CRW ^IRI ^RRf% 

flwo Ro C^fRR 4WW ) C^ 
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RtR-'^'RlH f^SaR 3off 

CR^ RtR R^I^H'CR RTRR'QIRt %I Rl^MC^-a R c f* *TT?T R^JRiR RRfR RT 
RPWR%®, «HRtR RRfRf RSR <*MtS?R CR CRSIRT f|R RRRRi R>MRrfc I 

iraws f*ti ri RtRR r’Rir* 3 § ^o «rnn^ 'RRtR rc^ihi rr 

3CRR1; I RT% %RIR RNR RRlRR RsRt (WRT5 ii g b-3, iff g ^8 

ah ffi g 'so) *mu* ^crr rr i R^t ws ^ (wTmr 

^TCS^ ^RR Rtt% RlWlPf® 3C?rftR I ‘t g tr8 WBTtF^R RfiRXlRRER 
«ftR?Tt A fRRR WRRTRTf R*tRf| I 

RrtR>T*t CRtR* fwrtR RtRR RfR® 3<^feR CR R^ R>RT 3RfR I 

c^RPpqra orrqfsrf^tft crir* «itt5RF® r&tr Ir^rt ^rirtc^r RtRRRt 

ifJRiR RfRR RRtRR RT>RI R®R I WR;?r?lf^ff% CRtR 5 R>kR RtRRRR 

'SHI'RI R^ RRtRR R$ RtR RIRR^f RlW 3CR RTCR^ I 

ibrb-O til^RR RlRSl sfRI^k^ 'SR'R't'Sr orf^s ^<q'»|<1'S]iJ ftR^^R 

%r f%RR rrcrr ^rrp® rc5% i a$ ^rri^ rrr RtR 

iXj^j ■sn^R 'R'C*Jpcq-Rf“t3 f*tRT, s jfRR RI4ICR RtRR' 5 *^ £flR iff RT^R 

I ic!>o3 IBf^SiTCR Rf*i5R 'slR'skl fk’t'pSR RtMRR 5 fkRR 
C^tfRr RtRfW’G ^rjRiR RjRRP® RCCf^R I Rskl ^RRTC^ CRTR RP5t 

%r crr Rtj*t rjtr 'Q $RR>RfR fRRtR ^ffiSRR, rir wi 

(R^ Rr?IH R^fU 3trooo RtfRRtRR R^^RitR ^“R 3JR RlR I 

WjR ^StRI CR^ R^RJ CRfR'SjRTtfR R%R CRCR WtR'o ^*ITRR 
R|3J ^TCRR CR|RS?RFa 4tR CRk^, w 4 RRR 

Rf^ R?RTt W %t vSfRl RkrfR i A RRR ^TR £fR ^RR 5 £f1% CRCR^ 
83. f%g fRgC^'b Rt^R) CR^R ^Rfkl RT5. R®IR ^ WkR I RlRRT#t 
^R Rf^R^t ^Rftl RT^R^RR fRR 5 WtRT 5 r>R Rfc>CRCRR bl3C'® 
orrr <R^ I RRFf33R5 (Siderioiite) tRf*k§JR 'SR'Ir^ RT§ « PiIrw'C 
WT^kl ^RRH RfRf Rl^'f 3CR ^IcR 5 I 

«rfR^t?»f ^f«fftR ^R^akR tRf3 ^RtR WtRRTR Rf^» 3R I fR 55 ? 

*ff«tftR ^RfR^kR 2ff% CRC^W RR Rl^R CR^R RfTRl R^o *F» ^ 

'SWRR A RRR R^ RT§[ M? 4R^ fR^^RTR CR ^RiR 2f«IR C^CR ®t 
RTRRtR'Q '5pf)\5 | WlfeStTRTR '^t 9 tk i ®R R’tR ^ IrRIR RftRkCRR R® 

<3R° RRR^ RI%RfRRTR ^TRkSR R 5 RtR 5 R C«t^R ^R -£f®IR R”^ 

. . - - ‘ - * * * 4 . 

WR CR^ ! 
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■RO'b 




io>Rp Q%R?^r Rf^R ' 0 ||GpR>lR (3[tRt RPR 5 bo T>R 'SsrHR ^R>l RTP5 
>4 RTR^ ^SffRT RRtbtR R5^ll ^8^ tsf^TPR ■* *$ >1 feR fRRlR ‘fRPRtRt 
^RtfRR’ RlPR R^> t3r '3WPRR iRR# ^RT|f?PS 4>tRiVl 1 ^8V 

WSRRt ^3=RI'CSR RRRRTtRR RRTjR «IR3PR 2flR ioo *TS RTRtRR RW 
CR 5 §RR'RPd RRRflFf 'fiTR TjR^RTR 'S'SrR (Vi 2ffR ^R 5 T>R I 

CRp»t*tJR*P® RP5 'alRtWR 'SfR R5R^ CRRT RlR I ^RiR ^R#R®R 

*PRPRR TO PfPRT 4R# RRR R^^fkR R°sR RJR CWRTPR l 



i?> g ORa 



'G ^f§R fpR RTP5^ ^RtfiT^R fRRTCR 

^il g ^R fRR 5 ^ RPR RRRTR RPR RlWtfB, ^oRTPRT mf& 
fRfRRf ifPR^ 4^$ fRRtR, R[vsRt^ 4R RPRT 


OoTRRt i RC'StCRR £tf^ ^R R^CRl RT 4R?. <T®TRRT 
■^Tv^lRl^lCRR RiPR 'RRtRTR 5 RRf R“RCR, CRRR ^stRt (PotRlCRR 
V«’l % RRtRFF RRi R*PR RTPR 5 I 4R° CWPR RPR, ^1^ 



RP^R I 


^ vji l tjrcv sR «Ip*f lil'SM CWffefwtPRR RlPR fR^I 

R~RlR% RcRPR RPR CRRt RtR I RTfl' 'sT^TPTfR ^ItP^ RtPRR R^tJT i>R, 

^ RjR# RTP5, SfRR 'RvR 'RR° fR'SiR 'SRPR WiP^,. ‘f^fR RfRRR b 


Rft <KRUH’ I 

° ^RlRRPs ollCRlPRf RRTt RPRPI. CR, GfPffWsfPR RRPRR 
1%i#' 'RRRP RPRP^ I (il'QPRT ^PTt fRR, RTR b R^R I 3RR ^R^R 5 IrR’ 

, • - •* * *4 

f^TR <t> ■?)I 0\0& *ftra, CT 

<1=11 ^ C>Ft<J (mean solar day) I ^1^1 ^ic<p 

*8fi> ^ *Rlt ^T5f CTfa ^11 4 
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R'ssh 


5^3 


(35 <j333rf3l35 Vi C37334 413 3*31 57.3 (^ | C3*T3 1^3 4133*173* C3*^ 
3*732 *3#Sl3 *5T|<4H<1 Tpfjj %13 3*31 (374 31(3, (3W3 4l 33373* 
331 53 313*133 #33 I 43173 (3 *^33733 #3733 331 331- 3(31. 
(#7313 #3* C373* 4131 333 33 I 43# 33*4 333 "573 3173.50 35] 
(J-vb 1335 8 <373*74 3<fK 4*5 (3l3 333 "47:333 8 ##5 33 I 
33333173 43# 375 (3f3 #3373*3 #3 3=fl573 3173* I 

33733 ##3 433* 3731 313 I 45 33733 -3731 5# '^##73* 
43*313 3‘# c f343 2p#Ff 3*73 I 4l 21314*7:33 #313 #373* 33J3* 3732 
3*31 313 I C377373 4173* 33T 33 synodic lunar month 31 #(3ll43* 
31^ 313 I 31733 4l 2#fWI3 #313 <3*13 #3 33*473* ^P 9 ## 3*732 


Wt 313 I <37,3*14 4173* 331 33 3T4343* T>l3j 3t3 (sidereal lunar 
month) I 4 (^742 ^43 213*13 31733 <#3J 33R 33 I 43# T373Tl*53* 
51^3T3 “*#4 373 3173* 5>.<hOo£c5 Pi (3 43° 43*15 3T4*f43* 5T5} 313 

I 

3#4 33 53.05244 #73 


3731 3#3 


3 t 3 i: f3i7:3 43*313 2f#f4* c 1 3*7^} 3173* I 43 T33T3 33jl333 


C4c5 3*73'Q 3*31 (374 3T73, C377373S 43 33373* 331 33 43M3 < 
turt ss^r ?ir43 317:3 413 ##73 K3 I 4^ "4134733 #313 3# 


331 


333 i 43 ‘333’ 4t33*T3l1#3 C3I3-433 (heliacal rising)-43 3t7i3 

<p^f 4*73 F 73 f | 4^ #’2f3*I733 3332 33-(#73T3 33 I 43# 
77CT&JT TTsr?r <tfcurr TETit sn ft #73 437 43# 314*4 333 -RR 


3*31 


331; 33 43?. 4f33*T3t#t3 C3f3 *533 3143 317# 313313] 34*1 3*73 373 


4tl 2fT§# 13*173 3#< 
l#43tfl 373.3*31 3741 


U3 43 143(5 43*3*- : ; T373 '2133 "33# 3[ "573ft. 313B 
334 <3 Oo #73 313 43?. i 5 3173 343 573' 3173* 
13#t 35W 33 I #3733 34343:3 C3#! 313 7 


of 


C5T3* *3331 3T4*#3* C5f3* ^5 &T3 343 ^Plft 3373* 43*313 3 I *#3T.3 
2R#H 3*374 3174 31 I 3*4*37:33 #*I W?# *33## C373* 313 I 4(1 >5 
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^tr 


RR-RRRTCR fRSaR 


RT5 W( crR R^j ^ Rf, R[ RCR RTCR vsi^ ^TT RR RT3 

r^r i rrcrr rrr rtcr ^ rjrrtr rtr i r^ r^cr rtrrtr 
^ ncRt r^s ^r i wi RngRfR <3 crTr r^>r 'srcsjj rtrspij r’jftr ^ 

RRCRR RT*(1rRT CRRT CPfn I 2fff)H^1C«1'Q ^ R1«ifRT 7p*fCR Tf^spat e=f^j 
R>RT RTR I RJRRfR ^RR RtRR CRRR CRRR R^CR ^5#f^ %7RR 
iO^ RTR 'OI'3'^'Q 5 R>TR CRRt ^C®T I CRTR CRtR R^T®TR ^ R>RT RFat 
fRl 1%R '•R^RRCRR RTRICR 4R° CR1R RoMTI RRT ^U®t RTSflR CRRTR 
t*ft ^[RTCR l ^JRiR R>f<ft;R v»R\s<JR CR RTTR TjfRTR R^R RTR CRRT CR® 
CR RTRTR RRT $.0®! RifRRTR ^R“ i^RR RTR flRTCRR «tI15=i\s| ^\5TCRTR 
1 SRJ CR RfRCR ^jRR'ff RTCRR RfR® R??*t f^RC^ fRCRbRI RRT ^CRT | 
^TRRfRCR WP^RRl^RfR ST^RTTR SfTS T|f%RT RRCR fRRRCR RRT 

^CRT^ CR, ‘^PJRlft (RTST^RTR WvS Is}. % CRCR ^ob-i l3f. <£) CRlRRt 
RC<W CR CRC5T$ <^<lfb ffv RR, CRT?® "'S^’-^R RRRof RTRTR RRT RTR 
fR#R r 4®TTR ^ ww RTTR RTRT RRl RR I RfR'S CRTR ®TRRt 
-m f^RTTR RRR RRRl RRT RtR, WTTRTRJ ®TtRTT® ^tRt? ®t‘^TM CSrfR 
fRCR RTRT^R CR, CR RWfRT®^ RRTRR f^RTR RRT C^fR Rl CRR RfTRR 
R°RJ1 }?. RTRT® RTR I 

WTRtC^R fRotR ®T?T*T ^Cgf^T® ‘®TTRT*TR$# 'Q ' ! ^fft SiRCR 
oTTRfT® Rffi® RTRT^. CR, RTTRR’TR^t 'Q ’jfRft ^R RRr R® 5 ^ RCRC^ 
^Rf5 RRCR (fRR) I ^R WIR3K <3 RHiMJ RC^tRlff WR RTR CRCR fRCR 
oiTRT Rtf^ RfNR "RCR CRRt CRC^ CR, RTR 4R^ RTl^R RRR 4R^ l 

^sRT° WTRT*TR^Rt <3 *jfR?T fRR CRc<P^ RTR ‘ 9 |fRftR RTRfRCR 
2|Rl%R RRC^ ^Rv RTR ^ft RRC^ I 



<6 % WTR5T*fR®^t 'Q Rf«rft? RTRFStR ^ST©t 'Rtgl^R; 

#RR RTR RRRR ^R^ f^fR^ ^fT R31R I RT^TR RT®t^ 

CotRTCRR CRTR 'NRj^MR RT^ I 


4 1RRCR ^ g )<b8 RTRTC® fR^llRWTCR RlCRfRRf RRT ^CRCl I 
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o> ? ic^-sj ^>3w Rnfa ^ ■^sIch-st r^jr ^rtw ^rtc<n 

T£& rr ^ ^rch< ^gj rct> '^rfTF^ ^r^r t 

^ "srnm^ ^sr^ra cat*r tor c*m <rr r^sr ^ 

<l®Tt I W^ft '»RR , ,(~a (R=R) <«1C\s RqRcf '#«RI o RR-fc^ 

frife 5 ^R i£|«R frspo ■SR ^EI a^tRFt R<tftRt 3R ?fTR> I ~ fRo| | CH 

aWsH ^c?f <R?a ^pfTCTt ^RR I 

w R^PPi ^rc^'s tor ^ 5 ^ to® *ttR tot frotFR wri % r i 

fe>RHl<l f&PKR Pl'&alW] C©flPW (RR3 iiR° 3 FRv 5 ib-c?>\5 fEj%fi7*i 

fsfR'SRl fWHR TOTOTOR foi <i&U<$ TOR l ^RR^pfTO (iMsfc 
ISf.) 3TOTv5 i(MPl^ f&f%«RR Rg-T Riif%?T ftTOI R5R l TOfR Rt*fR 
TOT «TtRff%R TO^ *fp3! ^RSIR i8oo ^OT'G ^RR TO[P-.^ 
RJTf^r TORR RRtt fRTO I 



io ? vo Pi-bn^ cstrrr stf^Rro 'oitgK, PrPr 

^ fror ^jfS «?W"i. 





s <?8 WTOR 



<4 pTOI WTRTRR TO TOR | 


i 


»Jw*#<32 "i&M ‘VZ&& ‘Kijrj& l i i l &r 



io % 8 \sR$. pRH> C^fsTOR RRRR £|vsj|<i'o»i; «tlg]l^ ^tPsj} 5 ^ 

7H57 I ^ f §R> pipl^ ef«?m ^rf%^ ^IWH, WS*R 4<T 
’J'RtR^R viUR | RRt "5’pR...... 

toic^ ?mH ^‘^I'TT crto rr*t r PsPrl frotf*T a^t 

liRS, iiR RRJ 7RR 2RR #TOR 3^'S p5pT I WTTOfTO^t 'G 'Jplffa 
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38 o 


fen 


'sf*'alFfT (RealR 4 ? 5 Rc?J 3 S ^ WHTfvs 

groi&gr ggi 3 go i <10 £|sig #gg g^gfg g&i 

wf^rtgt oof 3 s 3tr wrags sro? goiMl wt 3t?o i fg^ ^ 
otigf® Rfejj (Swrfgg ^ o° g^iag^t?! gfllg tSo oOf gfgRrs 

i 'Q 3-4 ^TOlMl 01 3«IC3 I 


yjflto t%fg^ £tgg grf%c^ ^ss^fg 4 g ■'jggig^g g^H 

oji<jic\o >, t , ggfD?) gil3j<t ^gf gizog 4g gnggs ^forfgg gjg 

•* *« _. ,-_ 

<ic?rc^. i Rf«sj ^^rgftgggfi ‘^ggtgsg’ giggt ‘^joggio' *o<i 
gjigg ggtg ge<og i gfg ■*rgf&g sjoo «ig ^gg g>gt 33 4 ?; 

wraog gif 3tg i ggg'if #go ^f% gggff ggrg, gf grfsro? 
gwgfg gflcgitHN gt^ra gus gr i 

giofo 5 x rg 1 tg gr<u gfg ‘‘‘jggoigg’ gi £f ; sfgg g>grf& fo® «ro. 

gtg go (7T?rf gg tstgtg f*o gffs ^gssifgg giigxo ggigg gtg go 

* • 

gtg s ^ ^ o , 

g#g «fg#q ggg gigi grsfrgjg (350 grggsg tRf*r §7 go. g^gg 

■ ■■ sfrTi 'gr i > 5 irfggt ^ gof^iggig ost feggog #g-cggcgg < 30 i 4 g 
zsfw$\ oivs)^ ggg 1 400 cgngg cg)g .gong gpsf^ fission 
fggfg^srg) ggifsr® otgt!; ggpf *ff 5 wtg R'»'s> 30 gfg 1 ogflo 

4<pfs ^jrfggf gi gjgfitfggtgo tot*i gg» go 1 % 

ggtog aji^t 4 g«. gigog go too gifgr go 1 403 013-0% 
'SHjso go ^[go '3 grt fgootg cgfg cggcgg fggog gtgo 1 go 
go cgtgfo o goo ego 43 grortg gog gfr® 

cgsft gjg ^g^ isggfg fg^fg 'or^gl^los« (parthenogenesis 

tjfft g»^< gpfig g^rg wgi ggg w) ggoog ^rfOg f& 3 $ eggf 


gig 


^f%egg cos to ggrfo® g^gg gt^ go. eggg (^) cgtg 
n^fg gigreg gg-g 'Q €1 'fgog gr cgtg eg!to gfgi, (g) gotg 


V* 


gofrgf 


JTO 


go sjg’ig -Jrgg.gitg g«i ^ 10^0 

r;f3ja"Oi gee, ''or^igii ^ soigs ■2f^!^a ^lotg 5 ^'fD hR 

" ■" 4wgg 

ffong' gi WMI3 ^‘grFng togggi ^ togig gs<i 






eif&m* gi4 
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io § a 










^wr, csmr w ^ to 

IViM 'SfR’c® •= > rt<i i ’srtgii^ ^ f^Rsfo ^f§ 

'®t^t R’sprrora tsrt ^ ^t^=t twfa f%*iwrtR 




DIRK'S ^Tf CT #R 4RS. ^ ijfij ’f^feTvs f%<H fwc?l 

rhr> i R^h (RWt^ <^if^ ri^ ^rsj i <rr ?5 nt^n c ff^ 
Rfe^ra wr *tf%R Trr^twj ^5 f%?t*t1w «rt^ i f%<H 

C^Tfl 15lW? ^5 , 'lR'»IC , t ■>3 > 4lc c llC<J 5 <l 2j%TFH (RCR I 

^ WRTR'o «llMl ^ C f-TT <MI $.C*IC2?, (R, 'ofl'ilT^ '®t‘Wt=TT >l•sl<J c l Rt 

trc^ ftfpfg r?r %?r^, rtc^ wra<n ?m , t c Ht^ 

R^ftR* Wf'R's Rtft I ^TlRRt <R*|R ^twr^ W's I^RiTt 
i fm ■ s ^f% ^tRRttM stwf’H r<r i f^ ^twRtfeR rkr 

^R f^RR R<RR £mf% c t R<R5 fiRmSH ^S.'S 

f*R i 4t eRf^RRR w <r etfcfRR m ^r r^*kr 'orRr> 

ifTWE^ 'sR<1>lc < J 5 RRg TJTC 5 ^ I 4«17R ^.yS IrR m«iRl(R FfFR 

^»NW -WM «(f% 1 ^ %f%Fs '»TCR fa'»' 3 » RRT | 

£f% ^wjn i «twf ^ £rir r^rc^r c*i ^r^r rr ^tw? 

^KRR’ftjR 5 W 3R RRfRR Rt t>lws fef^^T l '»R'®k 05R%fwKR 

^iflR 5 RRt R^iZJ | V|«if<|ffi £ff^fl> \5tWt'8R B 53 «TRRt Ct>3RI 

RR RtR I v)hR =1 RT ~5\% fRRtFR CRRI «ITR I ^^TiR 
tfFR RRR Rl WT5RT 4R# RRRtR RR C5HR5 ^IRR# RRRH #f 
R# RR%R (RR^s Rt^* ^ Tfsm ’t'W <m°s W R5J51R 

t^PRR^St^R I** 

* ' 5 Rf*R ' ? rr s I , lf^f i ft-8 >fl OT’ftCTt ‘5JITC5 I. 

** asm ^hRiw ftftiwra aret-ra <mt<f 

^ «f^s ^51 I i^.f& b i a^R (2ff^ m^3R 

i 5Ht ^s 3finjw> <mi 5ta w i 

• # • • * 

i « 
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*2$ ufjSJii s^^'U di»l M k^fe^i u &s 



10 g 'b f^r's <nr«* *iRm^w 'stigi^, « 

>rt ^fl <K<KfcR ^ 5 tTs SRTC^ U^T#t 

^fm^TSRi i 


^ g i ^8 «||?IIC '®4 ^JWJWOT 'S ifTU®?f < #^ ^IWM 


Wt S’CilC^ 


f%\f)-?l 'oTs^*f ‘Wl^T^ WR s T*f s f'5^ 'S *{fsfftos ^T ^f& 

srf% c^mr#gsra ijil wrwi ^t ^rtirf 

RRl f 5%5 ?RH I ^Slt ^Itll^) Sff^ 

no o||i<R ?s?t 'stv'cs i£]<(e OTSRTT <Ftft3 C^t ^11 ®RJ 


t ^RK^. | 2 TC 5 tR -STHdW vstSt §tel < 1^11 

rR5 -$gn <<r^ 'Q R^(.<j 'oIctsj ’R ’if^K 
vstn^f ^<jr? rt ^ et®?^ wftt *imi , *'»R3' 

' 5 r(J '^Jt c R^ I 



*o S >o 


CT’sfTRT ^>IW 4 " 57 R, 

<£R?, C 3 T ! *ttRT nitwit ^rf^rm 

c*m ^rt ‘sM? 7 n’ ^t^n® 

eft’ll 



I ^fsf »t^H, ’iRifl! 
‘RRR ’ 'Si CHS 
>i^C$,S ef^S’ll'TS 5 



i g ^ w?ttR»? «ii(. e iio c ii<pi(. s i epr?f ts^nf’i'® ?,c?) fe.«i, ot^upt 
!>_aJ_»J I (‘gj^T'o >P£ti^ *T!*R 'Q *1 mwtft) ^«ttf&? vst'S.’N’ 

csirf R«iR'®«iw sn^« cF&rwr i tas 
^nRnw?r ^ (w’f®) ■*m w?ti<ra w*tz¥ ftc*m«tts 
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^>80 



io g iO CWIOT RTRRWtfkR 5 'Srffsr *fl?R «K<fi? RRR «Rtt 

^]ri ’r%*r < p(,fll5,=i i ■*^fs fro*fRTO 'siws Ih^'i? wtoi 
RPJR <$<.r(Vi, ^5T?Tt f<N!R <Pflls WRf sj'g^s OH rt I 
^wtr ^rtfsr TOjRtRW «ir®<p«i"f%t?r RTf% i 


^ writ® rrt rptc? cr, oi'ok'o R^srffs to° r^r *r°r rcrc^ cq 

WRFf CR WTTO fro5 ^ft fRWfRTO. RffaR WRf Rffg'Q WRt WTO 

sff% fRRtR ^rr rr#? i£r?. to ^r«f c^'s fro® RtrofR i cr tor 

Wlf® WRRT CRR ifl?R 3£Rd WTO RtR w*?]wt CR TOR TO WTO ^RJ 
WRt R# *fRRt CR TOR RftRTO RlR RTTOTO WRI WRtRT 

RRRCf WR $CR*f RW WlfR I WR CR (SWfTO WTTOHTO RtRJCR Wt 
WR RW^ RW i>ralVl CR RWt¥ ® g b'SH WRT® 2tRCR WtRT®Rf RRJt 



io g WJR fi^R ^R 5 ^ BtlFa, RtR WRT R^M RRR.... 

'riric'sr ’SrwHto RjtRri $, g wrt® strcr strir rw 

3 CW 5 I 





^O 2 


^ CWRHTOTO Wn^T ^CR WTR WR 4R?. CWRRt R^R 

CRtWMlI) ^S.W CR’S'CRT WRWft iRtR WRWR RTWtR 
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3,88 v5n^_^5TR^feB 

*£\v& vSTRpf^ I 

w R^fw ^^rt^© ^ '©ht ^©r 

^iRc^rS^© 3,C*t *it^C3, ^C*1 ^©*R V>MI ^TtR*1c©j 

f^3 ^C?T ^IglRc*? C5W o ^ ^(.<? ^ '5^© 
vflR ^^C®! ^*13$ ^'©'Q3Cn^ '^'3'gvS’ 1 

^ wnrn^© RMt? (Rt^rc c R ^ti ^c?r^ i r^©r 

srrw ^©* s R (Rt sR ^r° wn^tfRi ^rfw wRf^© i 

^ U 5 r Ri^©m w (rRhr^ ci^m writ© rRr * 

vSTRRfrf^© ^S SiTW \©^R 'allWlD^I ft*R C^IW ^f^TTR 

^(str; ^©T^mr R<fU <^ 0 © *t\& I 

(RlRR bMHW '^SorfR^ ^H*Ut * S b^8 ^srmr© 

^R^r ^Rfpr i 



bo g 3,8 *fff$fa ^tt"!^ CTSR Wt.^? ^ ^R*f 

TTf TRT 'gfir^r Sfen ^R RfwfR® 3 ,c*t ^r*F© R^r, RT 3 , 0 s © 
^3 ^fffa-'S?^ ^03 sfltR 5 I ^© 8 *R '©R 

C*fM sfRR 'Q RTTRffwR ^ 4 RS, ^ T srf^tft 5 t c t 

# 

■3TW C*T ^ ^stUl? '*ll?J'$pl‘fN Iwr ^*W^» 


vicf srra %tf»r 's ^srtft ^t < 4 »<*i'»l(^ 

c^, ( 7 R ^ «il«^.%r ^rt 1 ^rffsr 

f*m 4 «iM.^l- fr*nrotc^ ftfs ^f?t twp'ffa ^*dw 1t*ra 
^srt 1 ^ «n« *rtfsfa ^r^r-t c«i^ 

^ WR&tt ^®rt w 1 


^ -sitl^s ( 7 TW WftPf oir^fsR* 

f^*f ^ f 5 pg; C^StZ^T I 
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54l4-$4'4lC4 R'SgH 


^ 8 ( 2 - 


414 5 4<lf«t, *147 'S 4>4 '<P«llR ST«Ul<j 41 55ff4f4 4>24 4l4[4 'G 44|(4 4*3 
#4*1 4141 4>C4 l ^ ^f\5l #^244 R<iil4, mjIc'tS ’fl'st, 4pl 'S 

4c«i?i RR^ 4°244 44424 ^jRift c4H4j 'G 4 R 414 424 i 

«M2's 4T24> <444 551244 244t 'S sJc&'BN 4®1 I 5sf4l 44 



4>24 44° «fl4 444 1%^ 'a|CW< 4l^^lft4 I 4>5s 41441! R>R$ 

Wt?ll^ R# C44 C4C4 ^ft 2444 4144 f^jt? 441 4^4 44^ ^%44 ^?4f 
4*424 ^ Si'fcS 4I41C44 44444 ^4 441 I 424 %Sf '^R's 

44, 414 44° ^4 'Q 44 4144 4>24 I 4l?ll3. ^54^54=41, 44414 4l?H^. 

4l‘4MI4^ 4242^ 44144 ^44 44^5.4 4441 | #4 f#4 ^®5l 4144 5524 
44 f4^ f42424 47°4 424 4124 I Sf55$ 4414414, f*i=il^, ^?44, 44J1, 
4441244 ^14^4, 5§fw4 W441 «m:?l4Rff4 2424 4^414 444f4 
41^41414 2414 444 41 2414 «H4Rl44lt4 55rt2?R4 424 4"<1JC , 44 4 
WT4 4141424 f44R? 424 f425s 4114 I ^‘olM 444 44i4 41?244 
54124*1 21414 4244 444 414(244 5444124 ^41 ^51 W14 %4t4 

?i\L<$ *TT I 

W4444124 '41441 55TT41244 4451 4tf^4 #424 Rl44f^4l24 «Jl^ 


41 «(1414 4441 4141 #4, 4l^J Tjffcv Wt44l *tfe W#2 4f4, 

41^2^4 RR^ft f441*t 4#t *44° *ff%^11# 45314 4f445s 4$ I Wl44l 

#444 25#4 Wlf44l4 4f4, 4255 ^ 4Wf4 4441#, ##4 4# 

% 

4f44%4 444 <3 444, 4#24 42*1 ^4, 441^41 5Sj4 4#, ^41441 4541 
4# f*lW44t, 4^Wl, 4lR.^>J 'G 4#4; 444 f4^ ^41412^4 W4J 
C4 Wc.<R 5js44>44 ^4° 'fl'®24l 44 S 1C < S '414 7{ t 414 4>24 I '4W®l4*f® <4 
4244 W4J '3)l*l<ll 44 '44'»4 4# 44° «lf4 C4 '4l4<)l 44^4^4", '4(41244 
41 f4^ W12^ 'G ^4W4 444f| 44f%^ Wl4l24fl W51^lft4 I ^445 l4f4 
'4141244 'Sj4J #44 f44l4 ?#4 4>24 f4242^4, #44 4t4244 ^^2414 444 
%42^4, 2441 'G 1^314% 4141 4^4i ^242^4, 2144, 4*f4 'G ^4^4 
42^1 W^fTT f4{fl44> 414 4F242^4 (Tl'QlMl '^1^1 '4141244 2414 #4^*1# 
4^34 ^of 41, #4 4541 f5^1-«!44l 4>4l f% 54141244 ^f5^ 44! 541^ 
'sf'4hl 4f4#4 : 4 J 4T 'G 45?F41 2tWf^l4 4>24 C44,551^24 '414T244 4^4 
4^1244 54#1 ^441?, ^24 4124 I 'sr®^ 41^4 R'&12H4 4T4T 4^ '444f^t 


'4^4 454^ 41 2^4 445s=T 
'sl‘^ft'44 4125s I 



f4453l 'G 4444 ^45sl 
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$ 8 'b 



bo 



'srr^p't's 

ys o$ 

^?r? x»*r ^mt ?*TFf, ^rtfr 

^R*TR *Tt? 



<P'o , 'y |ft*T, 


C$ 




^=T, Xs^'S f% 


SfehM 5 ! ^RPRI <7*G3 ^ ^pt «f«m 

^ g bb ^°n s s e-b- ^tbitfo 'iilwTRt wf i 
sRitra? •«rnTi ^rrsfift ct feu ^'ic^R otu fe’st't h^Rio 

^Jl^UI C’T’tlCT ^£?Pf i!.CU(.S>1 

^ wrarco q ii ci T^ oife^T! ■srw wtfeu feu fe| fe^ffi 

xai^ ^lH ^SR fef^ 4 CUC!R I Jfe « 4 W$ «RRT CT, 

R^ it^ra c*rt<f i^'qfih ' 3 Hgftwt fei ^rn^ra 

Wf’St'G ^3IWfvs I «ll<gfe offeMt ^'UTR ^T s T^ft 1> f C^TU 0 !! 
jj^cf <q wfi wot fea fe®: c i fet; wwra 

^rn:«t ^ 7 R*£*%*t w« c*rm ^ i 

tq^rc^ orfsrat jfet ^ fefa *tfe c#*t^ ^rc# <j^jtu csfe 

w I 

% <fr?i<i tfe# ^tt % jfet, »we wi « *t 1 % i ^fei> 

fet Rog 5 , ^>) : ufe^> c f, ^ ' 5 f°'*tft> auricle ^1 ’jW 

'U^'f^U ^ufefes^ (ear drum) ^1 ’’R13 7 fR! ? l I 

(*() ^iff % i£)fi> ^s^fafe (tympanic membrane drum) C^R^ 5 
^S<p 4 (internal ear) *IW Rtso '5fs*f ^ o|feT> *tlR|<p| ^|<(| ^hRwu 
( throat) *TR«( *TC.^, ^Ifefet ^TO ^ tfefe’H'feT 
(eustachian) dlPlfe I (*t) g <4? o[ 0 v*tf& nfe C’lR^ 

%\m -SR?$T ^ffe *u|RRh«I (labyrinth) ^1 ^ »|R{W« CoB^FTl 

(vestibulocochlear) ^ (V'Sf ^) ^k I 
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3JR-<J<ro||W RvSbR ^8S 

iRR? 'SRJ ®r#H RI *rfR3 4^347:43 44^3 (pinna) *Rr 

'SRfr %>rr 4R I 

^SJ744 3 444^ 41 ^nff 44# 4Tf*R44 (external 

acoustic meatus) C“R 2jR3 4l3l'®llf3'a|(, < l 'SR^R 4(R I 44J 4>4^ 

^r^sr 4#4®r 3R v f^g ftg x 8 ftg ftg 44*. 4^® «# R R 3 ® 

44! 4Ttf44T4 (R'©'§)<1 WI), ^4444 (CRSfeR 4T 3 ®!), #f44 
(CRRH %44 41-Rf44 4R®T) I 4'8Mlt«f 5 444R 441 ^4 (auditory 
ossicle) 4l>1<f>=1 I 4'Q34t 4 3 4 3 'R7TR4 %®t4 4 3 4#4 3 (R 3 ! 3 ®! 

fiJ^lR (chorda tympani) 'safR 4HR fevows Rt-t 5 'R'5T 3 Rf 3 5'®fC4 

Tfgs i f ^# ^gr^H %t®4 f*R^ 3n 3 ®R#5'®rtR 4*445 ^t<i» (/R^i 
ffr5t4tf4 vo|t 4t4t ^g^; < # rrr 4?^ <Ft?r i 44R4 ’nftn 'oihi's<H31 • 

oiPiRs^i 44* 44R4 4ifif4 3 nf%%r®R 4?*M4 444 4*t4a 
'=i3('g<(^ 4R4R 3 sr®# 3 ® 444 i (^fift 3 ® vo^i eti'olii ’Rtc*# 

%44 4R RIP# ^4 4RR3$ sl^R wile's 444 i) 

^vSt^pRR 4 #44 W (throat) tRIR 3 4T®P1 3 =Tprc 3 ® CRI 443, 

43RR 44344<#4 ^54 ^m?€^ ®tc44 'SRrrj 4f4 33 ® ^41 4t 4T4gr 44i 

^5?r c4tR 4f4<n5T (R4I IRC 3 ® RR4 443 4^ 4141 <4 <444 432R4 

4# (Rt^ 3 ® 4134 I 

g 43t ftrffPR '1J|[<#3. (membranous labyrinth) g’'»tC 3 t 
f^535 1 ofsFoffi 1 f>4 31'f^ny Rtf^T (sacule) 443 4 3 4 3 #4f4 -ilPl<r>l 

(cochlear duct) 414T ^if^ 3 ® 443 4f5 2R4 WH 4134 I 
4<t#4t4 4 #<44 C%1341 3r*fR 3R <# (organ of Corti) 
ct 3 «(Rr rr 3 ®w y r s i5 t£3i3®i(.< ^ft 3 ® ^4 i ^rsg^’R ^ RR'qiptt 
<><# 41 4 ^sftr® 32#® ^4 i 4^ ^3341 < 3 ®[%<ip4H 3 4#4i4 

RfR f43“R 4t >£®14 43®1 (filament) 4l4t ^l 5 # 4R ^ ^t 

C%tRt RftR RgJRf 3 ! Wf I C%1RT ^ 3c ff^R ? R<P 

W ^CiR' Rtf? '2RRR 'WW^ (RR I 3 

CRRiRR'SiRI >ty<l's f^f%^ SH>R<R R#t® RR«t RRf^® I 

SR 6 ! t^RT % t)^R <R®ft7R ^Rr Wf RfR C%^ 4Rs RfRR RtR 
WRI's Ri^i ^S'R i£|R t(ffl R^ WRR C^iR 

^RlR I <^v»rcR ^ff% ^[^fR 3 ® ^71 I ’tf^I wr RSfRl'# 

31 [>14=1 f»RiR? RKR >f?jR 3 t '^tf4 3 ® ^?n ^rR «i$ 4%%!^ ^1 
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^ 8br feR 

'siroT ?wra rr«i ^grof? ct fifiw* rruw 

^05 53 i WIW 4 $ n% WfR W? ^fif (organ of Corti)-4? ^c, 

(nerve filaments) C"%TO, 31 2J«lf^5 ?R 3 

43 ^t*t 3l%W3 C3R5 C%5 (M I 

233*1 ?r»0§ \s^ vsrrc^ ?3i g 

(i) C^T^Sr (Helmholtz)-^? ^ 'Sf^pTO 3 c f ; f53C3s 43fi> 
f33R3T3 3R3 ^pRT 3>31 5CTR^ I f%f3 TO TOR C3 S|f^f& *Rf 

3*1^33 R° v f*r& 3RP3 ^TOl? ?jf£ TO l 

« 

(*) '5f 9 R ^ 3*3 5cro c?, *n*f wf 3*ff5C3 tor? 3jfl to, 

3%W3 2r^®t CTO TOt? 2(^f% f3t“l3*t TO « ^33% TO I 

3*13 Sff^rr S wfo«i| ('SI 1*^35) 5C3t 43>fi> 3I*jpi*1 ^TCTt 43° 
C 9 t1 , =nC<t‘<t 33R333 C'»^®C3<1 ^3 '5f 9 ff^ 5 RR( (optic nerve) 
£*S|\3*I<2 jgT (sclerotic) (choroid) t^F <PC3, 

^rf%3^ toto 355 i 3 R 3 <j's=<)if^<M, ?g?3 « rrrto 

3^ I V5f<jf)^=t JI® 3T5R3J C3TO C33t 3R3 C3 ?lfa3fe 313 3*lft 
TOR 31HCU 3fos I 3<Rt>C?l 3ltt3 ^TO. 3g??5 CTO? «?, 3t CFR33 
'3('»J'3C<1 ale'll ^5C3 “ E> |Vb|C< s 3l'»cu!3 3R3 I 333^ ®3 5.0=11 tf'al^F© 
(rods) C<M3 'Q (Rlbl^R* (cones) W*N, 4E« ' 5 rR 5 Tt3 5 3f*lI ’jffa 53 
i£|3\ vsf? 3f's*P°1*1 RR(3 (optic nerve) 313R3 3fec$3 33>t5'»R3 
'iMf^'o f33tf?T5 ^R3 633*1 TO, C33R? C3 4R3I3 <I'3S3'®1 ^3331 43S. 
3$fi> ^ftc^TR? 5? I f?^#® TOR TO 5 8 5o TOR<®3 3THJ1 C 1 ^ l 

Tjfi> t^-tfRC'® Sfl3 t3*l 3^ ^T*t (filaments) TO5 I 4TOTT3 
^ifaTOT TO (thalamus) 3R“t 43# 3?33f$ ^33533 

t*R5 (geniculate body) 4OT C*l? 5C?R5 I 4$ f*R®? «tf^ TO 
T)Rr«M < RR«,«R ? t? 1 'f^fTR ^t^f? Qooo f^R 2T1^5Rt ?T 
^ll^h ^srR^ i <i| 3Rs?f Pi5<iw<; fijf\s>IT>5t RR? ^IMM $0? 8ooo ^RTRT 

Pl5<iw?l ' 3 TvC?l 5 t 'S||c5 l RT^C?? '5ff% < R5 fifl? 'b<? (RRT^f® (cones) 

CTO ^ TO ii C^ <^o *[* (rods) ITO I 

Iw C?C^ Cbl?C^ ^TRR?ft? RR? ^«i*ll ^?I RI? I 
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% 

C5TC^ t'sR I ' 5 I%^ (BT“RB \5T 

c^f^ 5 Tn»rfw wm* t'sQ <p«i «! °)l'Sr x 3 ' 5 n 7 rfhi ^Ri*B 

'si'Si's ^b c^R^ i 

»pcf 'Q pp»fiT tS'sn «rf% s?fD«i ^=Tf ^tb '^'si ? n 3 r !05 ^ c f^ni' s> t 

p,'yQ\s ^ vsjf^T^ '©|‘wj=Tf <P'M> iBTRBB 'sT^T^'t I •srl'»lR< 5 

#<R Bt^RBsI '5RT Tjffi* fBBTT I ‘S'SBTt #^FB <^4 

oR tf ^ v s CSR7R BRB I i£| B^BFf "SITPR 'st'WFfr <iPRB<T ^*B 'SB^ 
oTRBH 4B?. 4'SBTRB BFB 'srlfvb-si ^RJ ^B f%C*B W*IB 

f^ppfa f^TRB '®l*I *f CALW l 2B*f 'S *P I m ^SfHK 

vof^fl«TRl <Tt^t *^*J*fe*f <f^\ >1$<J *T?I I 

‘4^ PP f^rr ’*ff?FT O f^RIaf^ ^KT?* « ^r‘^TT 
^ RTf U r^ C^ft/F <T^ <^ T^TRf c^ ^ 

^gtf%^rg ^ ^(<M^ ^ ' 3 T^T R>% RliJiH <K*H I <4 S 

g (j-8 va|B l t\p ?l ?Jt*lj1<FRB ^ < #f*f§-'5-'f| WlMlHt BBl '3£?R^ I #3 
'Sr 5 'tT®B ]% 1 ^'S oitgl^ 'sT'siMB f^*TR ^Bt f*Bfir® 3RB ^TRB 5 

(fcircr® *» § iv<2-) i 


'\'.h\ f k '*' ti 







io 8 08 '3*T, C^RT^T 

^IC^ CT 




■*1<f)<p <p^ 'STUB BtBJ 'fl 1 i*i c < pS 
«lh?H 'Q <> RB 'flB < ^<)h'oi 


^f§w ^iioh 'Q *kb <sn 

<TR C5T*Bl C^FT <K3 5 1'sj-fBfcJ v A 



^j%7.^ 'sil^C'^ ^^tht 'Q ^b ^bb^ ■>i" k ic¥'R'3lR'o'!>iw wrb 'Srj 


io § 8 Birgit 


j&S &»&#&&$ UW«i 



MM* 


/ f / 
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*(to 


>o 


8 <t<t 


T5 rf^r^ i ^rr^sfr=T! 

RtWR*ft -5TW I 



^T R 3 ^ ^Ic^. ^sf 

^HsJ, 'sk'm 


f^rror <2- % )>>> wiw? ^rttrWRr wwimi ato 



io g <tc» ^r®T, * c^tsra i C'Sia ^srrp i a c^tsrtiw ^ 5 ct 

, CST 5 ^ C*I 'o N i^|=i | «i 'Q 

^IgjlA coNlo?«t* 

, *TT 1 ^rtfjT^ 2f% f^Rlt RRH 



4*1TR Wl^pTA ^t^Rf Wf f%% 

^t<11<JC<i AHR <PmR* 1 (R RrTOR £f1% ^Rf'S <PWCE^*i I 'alHilHJ ®rlR> 
»RCA* SORT'S ^pf^'lw^l CRSO (£T&t aiWt^SrJ I i^MR 

arr *trj 'Q «tt%?ra ^rr i ^rr--^ ^ 

RT<R<tt wn^sr f%i ^rmr^p ahtr rsri arm 

OTR'tt ■^•slC'sf I ^'Q R 3 ^ R 3 ^ ANRCA RRt Rn^N R.C^IW 5 t c tT 

«^<tosi, R*n> <r rrcr 'oIch?i ahr crr srh f^f *rf i , 5s 8 ys<5> rmr 

5RRR (£1 f^?T RKRTWt R<H AR^A I 



io 8 'b'i 'jjft CRR < r*lc'sr w ^9 RA° j i~’1(. < p ^TRR AC^ R 

Rt^f% ^ <iRA C®R?T CT (7FR Rift C3Rt2R3 

*lR'T^N y “ 3 T ,, R c'sRsI k^s sf^ A'® i Rl < p|*R'»®il 'Q 

r^ < iR»iH'e o^Ri^ Rc^iit^ c*ia 

W ^®T RE*tRT ATf *JA'3*I <R^ Rt 

R 3 '®!^ C*l^ i 
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fen 




wraic® 0310 ®rr^ ct c^h ^ft ^p=n¥ 400 f% f%*rm 

^001 ^gt%^5 *hjmi 0^5 otm 010100 '53R00 0^0 c 0 i^ ct 


^p*^ ^tra 0f0 < i< ®n«ra 0501 l0f%® <t>wc^ 

010 t®*! ^I'StM ®nn0 iffa ^ft*ffM<p cM5c^i&'5i > i <10010 

*'' 00 ! 'R-ai'scyn C 0 , 0 ^ (ifftB 00 (atmos) '5ptft e , ' 5 Fj*tT 0>R051 0101 0 f$® l 
bVo'® t3j%R^ W?5 0 >p TOtcrf^3 W^T 0%&10 ^5 

*fW ^ 0 ® K^T 'o)l>if ^=1 l 41150 (atom) '*T^ eijlfiS -1 4Tf500 
(atmos) C 0 C 05 OTt 0C«.s> I vbMlSom 011® C0 C0>H ^01010 000^1105 

^0 ^0 ^fT' 61 'St) 00011 01010$® i bvii fsr^TCT 4 ®i 0 H 5 t 

(molecule) 01 ®J 0 0 ° 0 f¥® <10010 05100 I 01010^0 1 #® 30 

0 ^ 01 ®u®tf<05 000110 wra i *F5 ^T 0 t^pps 

f00JT® 0100010 0T<TC0 000110 0^0 ^“'SFt'S ®0T ^00150 0513R I 4 
C0C0 5 00lfa® ^ C0, 4<>f5 0«I1 0$® 30 08)1®® ^,0=1 <>0C*t !<(.< 
01051 405f5 '^0 00 0[ 000PJ (05jg <101 I 0<0!1 0*0105 0®- 

c^pft 0#0 ®1000W b'HTWt 3£01^ ®® C0^ 001^00 00011 <01 
01151^1 iJs.fi-0 f3T%T^00 0t<J 001«f fwr%N ,i|^t’.^^ C0^f) 


^0-00011 4tR«f>l0 05^00 I 400 00t< t%55#00 f00l0 05C00 C0, W 

-0^ C00T50 (leptons - 3.C0 ‘Wa <, fsp®300 3 f0^Ha®I00) 'S C0 5 t0t0 5 0 

(quarks) 0101 0^® I (R«tf<® 0f0f*r§-3 5§0T) I 

0^0 ®jf0®l^J 0^T00ft ^01010 0*0105 Wl0t0 010§10 0*0110® 
0C0001 0 r 0 3 T0R0 0l<JCT >50100 00 00 f00^ ®(.0|lft>® 3C<C.5,1 4 00>0 

0 ^ <5010 'S'SH ®rf 0 ^l 0 )®!(.< 050 4 <pfD ^C 0 <\iao r i 0 ®0 fe.ioq x 

io - ^ 5(10 01(0 I (0 0050 ■0^05) 8f& 2fT^f%05 0^0 0]0l 00^0 (,00 0tl0 

C0t0tl7It0 000 ^0 I (0f0f i i ; t-'5-^ R«lR® st0j) I 010k, 0"<n<f®t >3 

"‘J'5001 (£l00f% ^0-0t00t0f005 ^0>3 01^00 0®<W WT '0®)^ 

W^t0 C0l0C<j f005f»t® I 71(^011 ^ ^01^ ^>3010 105^ C0t C0 

<011^ ®t‘«rt«Tr 0 ; f s t00QM o^fsrtnj ^ 00 ^, f0% < 01^10 

0^ >3 0%0 0i;<J (£1 W 05f^t000 0^0k00>3 0T0^t ^C0 few I 


^<010 C#01=T0 C00i0 ®lt00l0 ^1% ^1^ ®TT® '^'3 ^C® 0TC0 OT, 
WPSf 01 01 0®0 ®Tt0tfl fwi 0^0 ^00 WTC01 0®l0®0 
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Rv 93 H 

^Tt I *\\X<\\ (B *fS^>y ^ ^tRF ^ft ■'srHc'o vB 

^p 39 !^ ^wb ?m i to c^m ^gvsr 

3^t WRt i 

, w > 

'to-^tm =-smi 

i^oooooooooooooooooooooooooooo 



*o s 'bH Tjft <^5, CoWW? fenrsi? vSRT OT* f*R, 

cg ,3 TT? ^RT I <7T ^P^pTH! ^*lt C*tlCH fTO^ ^TC^R ^5RJ 
4[U5 ^!c% I 


'Sftro? ^Frf^R fiara 'Q 

w 'snwi i w*r<n (7i 9 jf?i%v5 ^>Ni>j vstfs <m^?i 

*0 f*R o||V||W?I ^RJ <ra OT | 

fc^ra c^rra ^rar c t &r#tw ^'fe’f 'aiiwiR»\s sfiw 

ftsrra ^r*?t orBrnBnr w?ij «rtw (wr^Braf*!! ^wiM 

^fgirw ct ^f^iw * s^o wmt^ sptcb 

>S|tWlHl W ^C?TC5) wrs^l feBJ (BBTfg ^TRlf3*t *nf$N ^T#f^ 
'rsf'olfj ^Tftst ^f^TniW ■ > i' s P»t ^ l ■'istijls feg> WSRfl sH'ai *rf© ixre?, 

ftarc ^bfjt <pfs i ^tfiwra *rrc«t ^trbi m^g >snf^»m 

'fits, gi|w ^t w ’ws wito ftgTg ®rj ^tramnw 
’ilwt ^r, ^rmt «irgrg w ^?j ^ i ~m « fera 

\ o i'JsS W5T'® R'aslR^s 'atlwlMl Wt l 



io ? ‘w ^rrg ^©Bn ^©tw f^^trtn^t tc®t; ^©bj ^k«i '*mn 

'©■g^k'© f^i '©It^i<1©IIP) S^ln <pfS 4^?, ©Icmt^ 
3«ilf'©(*f's= 'G *TBTt ©iNln Rn'fic^ £F©TP , fJBT 


www.waytojannah.com 
































































































R'sah 








i tjtor c*r*t, W tot 





4^ «ft¥R^s ■=# TOTO ^ (WT)-TO TO URCR TOT 

srr i ^ ^rt® £pK3f tojt ^pRf^s ^wrfro 5 c#*rt toir rtc^tot 
TOT W5I 








^rtw 'srtfsr csTsrr? toft tor to® i>f*f r>rr 

wrt ■ftTOfa w top i ^r^fr^: rhcto to^ 
f w ^rr far5p*f=r *1 «rt*fi tortot i 



•g^f ^TT (Wt) '®R 7 R'S'®t fTOlOR TOTO5R RTOR 

faTO^R <[TO® TOf ^CTO, ^1‘WRTf <lft 

fspR Wf’t TOR TOT 'alR 3 fc*fOT*l I <R TOTO ^Rt 

(vsrt) v\<i c ^ i tor ftR toto rto nrfro tor (^# tott tor) 

^RR I 'oFsS'TO «TtITR?T RRTOf^tR® *TtfTO ^R*tT 3R TORt 

*r <sif\b4R torr i frowt^R voR £totto Rr rIr ^trt^Rto 

q\'m TOI RTO RTTO RT R% ^R 4RT cntwf TOT (TORT R 

• 4 * 

^rR^tfRr Rtfro® ^®f% ^anr *r«r TOTOrrf^ ^iiw i fwRt^R ^ 

^WlfTO TOTRRR TO TO-TOR Rt 0®R TO TORRTO Rft 

t TO lt^FR RTO TOR TORfl l RfR ^TOTt^tt.TOT TOR «tR C^RTT 

I • • 9 * ft 

fTOwf^R 'S ^sR R#Rt TOR TORRf, TOfT (TORR ^Igl^ CRT *fT% 

• • • * 

%3iC< ^R ■srRT CTO I ^R TOR TOR ITOTO^R TOR4 ^*R fR’tfRTO 
TO CTORT TOftrT 1 TOR TOsTf^ vot'^TRTl <1RTfsRRR, *#T! 4*TR, 

i * 

tfe’lR C®T TOTtRJ TO” ^ TOtt% ^ItRtfRTO TOT^ %R l’ 

(«df® io s j»i) vsTO %*rto?f tor® Rfror ^srtTO 

xstRRrf 2TT%jtf% CTORt TORR R, ^R ^TRrHR fTORiTTO c RtfRTO 

► * » a » . • • • • 

' ! # e tR TO 9 ^ ^%«T HRRR f^ ■fW^rT^RR CTOR ^Rf¥® '^NR'T I 

* * * 9 
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^8 


^-f?F5m7T %aR 


^ (RHR f5p<]«!1^ra i’OlfVl CR R’RtR ^RtRl f^f%vs 
Rt#[ | RpgT^ 5 RRR'QFTTOs fe R^*0<P fo^IvSow -s?fsf ^\s?ff 


C*R^ 4RS. CR'STRTttR fbfi?'® RRT PRO^ I \RT (^t)-^ RTOR 

twsrt^ra 9 rfw?i rriir Rf^sRore rot r^osr 1rotr 5 

r%usr ros ■'pt ^r?, ?rp5R;r*i<j 

(ifl-v c i-i« c uf- tsfg -p) k\fk fR?siRCRR ^sRTftRift 

%RR ^Tft RROTI fesif^ I MWt RTR RRRR (R, 

^IkfaR RRt RSS*R (y5R<N^o^ fsfg P) ff#?J RTRTRR %RR 
«|\sj|t>l?l Rp<^'o||$H i£|R?,R 3R 5'S<q|fP»tff fWRpSR RHtRR'sR-iiR RR(R 
(Rk ^RRft%RR) RgRfi^o ^C5jf|=i i f^sR fwsn^R? 

'srfsf'G 4RR '“Ht'3 5 ps | pff ('Rt)-^R RROTI fW'Rt^jROT Ibfe’vs <MM 

'Srt pa'SfR fRO'tR^RRtR v i<i<j'5T ‘ s t?i^^ e: iT?i 'sn > i o» '?ir i ^ Irrcr 

^TTRRT Rl$(RR fa« R'bIROs <\ ^RR fRsR RRR RtROs Rtf? RT 



RitOT^ra ros %^ort%r fwRi^R Rtkoa pr rhi RmfR i (rot© 

ppRTCR ’‘R'S'oKR R'tf'fl RRT 3.C3I(R, ^S 5 fealtSffl CR3OT R°?> ftp's 
RlRt !^R, sl3.(.q W? RfR '5R lt flt p5t RT'ERt RfiR I <4'G R£s RTIR (R 
PR RtR RI'SRt fWRt^OTT ^SRtftlR# £ RRTRR R^Rs RRt orpfflR 
RsOT? RgRR^RR (RfR RTtRUR) RRp ROT^ I RIRRJ RROT R^. 

fPrfw rrsrr ^rcrrrr i 


a» w-- •'■ 




» § ^ 




R 5 ^ ' 5 rtr^ 







; ^1% 



Ljij it m<\ %?*[%[ ert% ^tt 

?S fRf RT^RtRI R*“pfeR pRrSR Rfe RT^R RI 

Ti ^»C?ra^ WR?, C4I«WHUI(.#'- 

) ««rt 'SIRRiTn (obelia)-^ ROsT £Tt%t ^fP. Rk' 
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WfR-RjR^iTiR R'SsH 




soKRR #RR K3FR ®p ^^51 RRfiR sofRt Rf®%T RKR I «f*Brf^S, 
ftm orT<^ft^f^ i Wffl RfSjfso RSR ^RRIR (algae) « 

RTlRUjQtll I ^ f^> \3ftWR #RR K2FR <RRR CRRR RRTTR 

(igRR (RR1RR Rfs5*ffasof) lilt CRRt RR I tJvsRK ‘f^ c t% ? T 

filter RRTF5 <4RTCR RTtRRTCsf Rt*ff ss?Rvo w^ 3 ^Rlft 

^RQ 'ai’3'5'3’ I 

RTRfR RT'QRTtRfR WftvoT ^n5t<3 Sf%fi> RWf1%R Rift 'S oR^Rj 
^tRCRRRR Rfi»jj RT^T 'SJRfto CRTR> RRCRR 2RRRR 

R^sf RRJ Rlt RRR R>£R I R RR®r SoRT factors) *f Rt fRRf%R 

^R]t R^TR Rf, <R RftR SofCTR <PRRR? 'SRJ'G RlRtR CRTRH CRR I RRR 
RRTCRR villTR) CRsTT CRR «fRRT RfRTRRRso ^RTRtRRMt fR?fiR RCR 

CW v5|v5jfRRs RRR WsRt CRRt fRR Rt%^R R§R iflRRR rMM(R 
Rsr RSCR, CRRTCT RRT3 RfRRM RTRtR RI'QRT RtR RR?. «TTRRI'SRT Rf®<pT 
RHR Rf I RfSa Rftftos *r® R^ff^R Rift sa|t^ vc|R RR 4 * ''®'o)fll?*f 


Rtft tRf%3 RMR ■gHI'dR RRR RRR RfiR 5 , voKRR R°RJT RR ^IWR 
■^RffR I 'fTRRJRf^R RT®fBR Rf%R?R CRTR 5 WRRtfR^ ioooo 

■5TltR X&flS fttR '^WtK'o CRft^ I R§t, RiRR 'Q CRtf^R t'sJlR Rift 

RRT7^ ^raRR ofRRT f®R Rf'STR 'SfRRR CRTUSf RR 1%«Rt RR^ ^Rls^TR 


R5R RCR RttR 5 I 

SJR RfR^lR WftRR Rf$R5 RRR, W^T#t RfR^RR Rt'SRtR RRRo RR 
>ilR° < JRRR ^t§1 RTR^TR CRR RTfR RsoJfRRR RRTR t'ojlft RlfttRR 
RR^Ro R^fg wffJT^ 'of'oiMI <p'o< J fRCRf*To 1%TfR RT^Rf^R RR, 

'Q WfRR'QRT twrfR RtRf R«Ia'o ^R I «R^f%RTR Rl^R Rift 
(mutton bird) WfRRTRf ftRlR Mr ^TR R^<T-lR ^C^lRRf CRTR> 

^5R ftlfR ^Iv5 RtR I WogRR =T^ =T^ RfftRIRRTR RfTR 5 ^SR 
^TTwRrR Rf%R ^R^f RJR ^RRR %R WTR S 5 RTRT Rf%R^R RTT 5 RR 
R1WR C*IR ftCR i£R5t WfR^ 1 I 4RR ^^HRl ^ ^RRRR ^RTT % Rf#R 

^RR 'S RR3 Rfft <if^ ftfRg \offRi;R VORjlWsR ^RfRRSof RT^jsft 

'ilRTRRR 'olltR f^sj Rfs^R ^RT t£]R^ RftTRfRRT 'S «fRTfRJ ^RtR 5 ! CRCR 
RRC^ RKR ^T5R Rtft RTgRURCRR RT'GR i£)R^ fRCR (fR^K WRR?( 

4R1RR) ^TfRSR <KR | i£|^t RRtRR ^RRRR ^RjRtff RT%RR CRRR ^R3 

• • ^ • - * 
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'Q ' 3 Jl*IT (R^ft RR I 'sRT *ll<ll«Kl *r*T (RW iW 1[R 

C«rw V5RJ ^RR T5R 4R I *flft 'Q ^aRTRJ £tt% fW *T5TC7R <RRJ 
3p»RR5 v^'Sf^ WT® f?HR v®RR? ’fsHt’Rt'R *tst, 5 i'3G<lj CRt^HRI 

^?. k®t '?rf'S'?rR Rf^4 rrs ^®rrt^ R” ! tT4 ■srnu ®=r% *f®r#f c«ft4 rrr 

'SiHC® SR 5 4C4I5, l 

•gHNsR ’W 'Q ^ 'Q fiff^RR RKR C4R- 

dR>f& 'IN(.<p!(.<1s *{&*$& ■hHwi 'oi'S'»'»', 

Rf RR53R®T 'S RRR £fi^3 =1MH4I?I ^TTlT^ 'St'^lFTR 

■srmR^'srr 'alters# RRBH I 


i ®*fpj 4 s 

/ 

1. Peterson, R. T. The Birds ; Time-Life International (Netherland) 
N. V. p. 101, 1968. 
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% <\ f%fRt X5rr^r*rsr®^t « RfRfr ^r fRtR ^ r*err, ^©rr rrr 

'sitrr %r RtfRR ^RtR, c^trtcrr riri rri^t cr 5 c# 

R?)'# > l <P 3 lR 'ST'SJ. 

V 

'oTfRRRRR^t 'Q esR^H ->jl»<] fRRtR ^oRTR 8 § <28 WIRT'S 

« wurirri rrt wcrc^ i 



ii s 80 wrtrer RRR X5 rtw*f wtRi^Tf wr?. ^rtr ^RtR 

vBiwi, wtfR rrrttr, ®fk*i Rt^. 

^R-WR 'O'b-Sci WIRE'S Rft SR*'© ^ (wt) ^RRH 

wt, 4 RTtRira wfR’tfr^ftRR rtw fR5R, fwi%^ sfwrfeR «n*fa 

4R# <R<t CSfPST R’sR RRTI, ?TtRTRR £T*tRR, f^tfw ^ f^R ^ 3 RT 

i£i<f?, ^Rflc© ririrr RRfs ^rr ^wrfw 1w r^ r>ri 

R£RC? l 



ii % 8i CR RRR, ‘WF© WICRWR^R, wlgl^* RTCR WR Rfw 'S f^, 

’^iTsrfR fiffsRTRR 1 WR - *!!^ WWf'ftR, RRR RRT^[ I 

<3jgt IR-^R 8i ^ ERIC'S RRR'© ^ (Wl)-'SR W'PTtftt'TRTR 5 WR 
'frsfR CRlRRR '51 1 CR 'sIRRfR WRRI fR*5R WR^fR RF£R> Rt CR>R, 
WttRlWtRR 'StRJ WftR*t R»Rf ^R I W'sWR W5l W^ft^© WR CR 4RRt% RTRR 
‘ORRl RtR WRRf CRlRlfS «|RlRR ^R1 RRf$ RfRRH RtfR ^£R CRl^H 

CRlRRR WtCRIRR RRJF© ^R 5 RRR I WfRlR Ml<>lfi>R WtRRtR WR^tR RTn 

. 1 . . 1 • • 

ft • • 

C\$£ 5 f c^fuj \st<rt cHl<^m o^vs i * 
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o 8^ c-il^lfD '©Ic^c/p l*ic?i TGT ^«i«i; 

(^Tf) C*f ^*iJ • > 1 < ?C G 1^ fW C**lW 

^t^t, ‘c^ <$$! *rtur 

CTft^Ftn ^ <*R\ 



wrrn^ <#s ^nj*t cu^-^ ^rt ~sm% i cu^-^ 

^ st<fFT Qj^t <TTO I ^ 0^-43 ^H 5 f Ml (^ 

C^fW ^RJ vo?[^ %«« <£R> CTf^f^t^NS ^Sf, ^IRH <[vE> 'Q 

i 

cu^r^c^ frftw '$* 44^ set *tm site* i 34144 

344 t >14 c^is* vS^o ^fiJ C 44 c 4 i 4 > 444 ^5 fg cu€- 2)4 
^ i 4ww o Mt«f c4<r ■s rm 41411444 '4% c4t4 

'slorsi "ft?i tgpftj 4>C4 sifter i cu^-34 gt ^41 Rvolsiw^ <j1^.c-si 

oifoW 4141 Cl>€ g’H> W® 4'BC'^f! '5f^h?f 4 et> i 4€t4 gife 0>€ 

«f4€l4 4if44 ci>€ c4i4> ^rmt 34 ° 3t g’fi> ^4^ 1€g 4^ wns 

* 

4>4l4 4 CDC 5.1 ^5f4€t4 4lf4 44 Os C4I41T4 4f \544 frfWJ4 €44 f4«4 
4>14 I £414 45 '341414 4f J5S4 ^ 'flj 'fg ^444 Ce€ 4€f4 41144 
Cu€l44 4s 4tf44 €gf44l4 fgt4 £f 4 tl 44 44, ^sc.4 'slt 44 4€f44t 4Tt4> 
421 <£145 4 Tjj^ | C4C4§ C&'Sfo 4f44^s4 44§t4 4ll44 441 %4 
K®T 4 ft 'slC'rfl ? tf^4 5 l££14 *114 I 2 ft; 


C4 ’■rffc 4144 414 41 


34fi> 4^4*41'^'s '‘^jg 2)«i|4l4 C4^f4 754 2)4?, 34 '4C®1 C2^C44 %441 
4l% 414 I 44#4 4lf44 44^4141 ^4 '41^4 414444 44®t4 tvoR ‘5J4 
41^4 41 I ^ C5^44 44J4^sf % ^14 C4l^ 0>S(44 C44 4)^44 

^4 C 4 D 4 




4 ^C4 C*t4 44® 4K4414 414 C4H=1 I C24144 4^4414 

4141 4C4 'QjM 2)4° C*fW C'scsf 4H4 I 4141 4f4 l4l*t^ 4^5 C4<P(.'s 44 
44 C'SC*! 4C4 , ^4t ^414^ W4^I4 414 

444 £1414 C5^44 2)^ 4 c f4l C414P 2)^ 4W 44 C4 ^ (Wl)-2)4 
2)41414 TOIl4CT?r 4#44 | ^4 C4^1 %1.41, 

4[?44lft ^rt4lC's<l 4J14 2)^M 


o 

\ 


€14 41144 CUv3C44 



(^44 £154 £1414 1 


www.waytojannah.com 




























































































s 88 «4nr*Rt ‘c^ cmra gift arm ^ ^ 

C^^rfaftf! ^TS ^Q r 4<jg<T wt £Kfw ^’®T ^'^TW 

V*f, c=rfan ^[ft ggbag %g<r f^? ^’3 ^gs, g<?n 
^*®f, ‘^srr^^mft ^rwm wr c^f’ i 


“K '^im'a ^Rl^ll<}<M angcgg ^ffT gg£\a (Tfm T5£o ^aTTH 

^sat -scars i 


“F^ft Rc*! ftf; ftags «fl7^ I '§^, 
f gfggs gplf csf^rirr cg*i ^ iqgsft 
ft*tM golfer C$3T5I aftqftj ftstg 


'StKPT gIfl<l>b«>oT ^fSP=Tt WSTH ^jfegg <3 gstf^ft 

cggttg ^ C5rt)-4<5 ggwrg g^rgm 4<re. cgftn cgw 

^ w I ^ #<R g” 5 !^ ^C|N <p?(t I 


15 i«h;-«rt mrw ^mvm gg^g 

gtpww ^cgf^a 



gftg 'oii-siNi'o ggwgtg isg# ^gw 

■spi^rsf fttfttgg gtwgj cggt cgre grtg i 



ii s c$ ’fsrgtrn oafggt c^awcg? gftgMc-Fg ftgg> ^n 

g% ^aggg gfa Itfust ^rr^r i ftft ca t gii gg 
'SRI £TS^T gift Tgtgg 1 ftft Ca[Wl(.g<^C,4 ’$||cgt gftF 
C5WOT g% ^ftf ^gc«M <£R\ Oafwf ^ggitft ^g 
"9^ ftft«4 ft^ gt I 


^ *Wa ^5H ggfD ^fl '»|<||^f.t'® 0J*JV|Mlg ^t<MC.*^ 1 

^t ww grcg i.cggg cggg ■©[gjgig ^sflgft "*fg gfgfcg> egg 


gjfgjt 
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i&o aflR-^iRorRR fRvSaR 

straw <rrrr stirrm c?rr* ^fiRfa oftm^ r?. ^ % b^s-^ 
atRRRRi rrh i cr^ ^tim rri rt?r^ cr ^ RfRRRR RtfR 

RRtRR Wl ^a sjfMt R>'o|M ^RR^tfRa 3 £R 'QJ^ ii)RS, R^Sj a<RfR 
^ I ^R *PC«1 RHtRR 5 R ^-^Klfo, RRJ 'Q R5R <SRR[ | rrsr 

R*RRifw RPJR 'S an^$«1W RtfbCR RR^ I R^flRa '»tf%5 R93R <4^ 

x tR RRftR WtRRt ^ GTRIR «I$f <p< 5 c\a RtfR | RRRa RRG«t £tp ‘ 5 > ii% 5 n c f 
RRiT srrf^ RRJRtTP RT^IRR afsjfe x ||l)R<p'»|c<l <MGa RRtRI 

RRR; flatRa i£? ^RR a!3RR WRRTt Jfa 5 % RIR 4R?, 1R5RRRIRS 4R# 
’*tf^*f1^t RRjRRR RftRta R>£R | iiF5?RJ RSRWat R'Ryf RJ%Rt;sfR 
RRIRR RQbtflR 5RRF5R I 



bb g tf'b ^ttfR fRRR R*fR 'SRsrra 'Q CaTRRRR 2|%RTRR5 arf^pp ^Rr, 

4RR CRRT ^R'Sr'g CR^, CR R?lR *$ ^rt'3 1 aT^R RR; <5JtRtR 
Rf%RtR^ ailc^'l RRR *RR I 


attRff “RTRRff%R” RCRR ajsf Rt^jR RRRR ^ "gtR CRtR aIRt ^TCR 
RtatRRaR RtR«fr <R?R^ I atR ^SR alt?f altRT^ RR>R #R©i'gRR> 
^RTR RC<IC5. I 4RRR RRRtR #R5rfR f*RR(RfR *flRR alRtR 

Rt5lM*RijR fRWR aR;< RJR^a 4RS, ^RR|f5 RR 1 ^ CRR^’ RIRR 
RfRRRR CRtR> ^|tta ;RRC^ | (RR'QR. RlRR 4R# WfRft RtRRlRt, 4R a[< 
5*f RRafR alf^R# I CR Rjf% aR>$R RtRtR f^RR (RR'SR SRR Rt^Ra 
RRR, aJF^R ^RR 'RfR <25 fRTRR RCRC^ R£R RRt ^R I 

Rt^RtTaR <£$ fRRR M5RT at afRt ^fsjR ^RR fRRRRRRft RRJ 
'Srg Rt Rtft, etRe? Rt^t, #f5RaR R)^ C^T^ R| c^jr^ ^f^ffRa 

^RRRlRR^tft aRRR R|a|R<l> ^RRRtRR 'Q RsrjRRr ^rj att^R, 

RwPfa fRRtR RtRI RlRbllRa RR | 2fT%^=1R "ft?! WRlR^R ^R® CatRf, 
■^tRRJR %«R CRR R5Rt, Gff^<JR=t C#^R WfRa> R>R1, flR R , 3RRRR 
RIRt RRRtR R>RT ^R° GRRH ftt^ (RRR RR|- <i) rr^ ^ fRRRRR 
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T5fi^.^5TRTf ftsah ^ 

I f^Jcf ^jt -3T^ZFt^ ^ ftW#T?l C®H ^ ®T 

<uf%; « *it«h ^ «iifrR?i ww ’ri^fWR 

■Ffl<Fcfv5TC^ ^ I ®H1K ®H p§ #3R> ®^R<H 'Q R<fMWt 

i ’ormp ftm *tw<f ct ^ ^ ^ 

^rffTR^ * 5 ? R*jrf?i® %c*it ^c?i ^itc ®1 



ii 8 


vsr i f^b ^ ®tut?[ ®t®t >iiPi^(.<p *ntaf^rm, ct 
^ rf^r, ‘<r wsa ^nrr?n c^mt ^Isik<j ^iw® 

1%f5r •^jvsl'o c«!>irwfl ^rt c^r ^=TR <R^ i f®fa 
c ^ i anot-are 5 ^r® *>\l*X f®fa 

csrtr^r wm <r>R a rt^r i arrsfcr^ 


'S ^R firet Sl'ojM'sH ^ I ^TRR *lfa*n®W 

1%f% v &ll^lM ^THST C^H I 



^rtf& ^fS- ^ 'oih^fN-^? w 

t^rf^ s T R wkr#® i wtm® ^ 

<imm ®?rr ~sm%, R ^n wr^tr-^ w ®ir?rrc® ^t?rf*i® 

^tjC^ | *R 'STPR ^->R ^f«l%® #<RR3 RRt® 

Tp® RcP*! ^w I 

efitR RpR ’fjj "^5 R/=R RHR ^ W® i ®RT ®*R3 

£TPffw®tR ^ ®^r ^ ^nsw ®r$ift rr^r flpnR 

^5J1 w | ®Rt *R f®Rl ’tRRR®T C«n^ ^ RR 

iRWaRR 1%<R ®<T® I f%®fiR *fRJ RR ^TPR <IRC® « #*Rr^R 

C*tR 'STRtt® ^ ®R C#*R W*TR ®tRR HrR R^Rtlt £TR io,ooo 

ritr ®rt ^srrfwR <fc<i (,\d wsf ^ i wrfwm ®rcw® 

'a ^ wi wn^f ^ crj i 'Sf 5 ^ 
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■ 

tow ^ri'8iR<p'oiw wm toto to i fo'g ^ wt fro cwt^p to 

SjfTO ^TOT *ff% 5 WCT TO TO° S 4 WWW CWlft TO1TO #WTOITOW Wt*0 

to i tow to wrowiw wi ^TOwwrft ffw ^Hfro <>1%^ wro tow 

TO° wfTO TO% 'TOT ’JtTO fTO3 W! WTO WWfw*T TO' 5 ’! WW^f 

frown tow i totj <3 wtroro wwm toto to wiwto 1wf%3 roft? 
wfrom tow wwcw ^ift tow ctow to to?, tow#tow ^ffsrfkw 

RR^ 'Stlfv»<q f§TOTO 1 . 

• * • 

% 

• * • 

WTOjif S 

9 | 

1. Went, F.W. The plants, Time-life International (Netherland) N. 
V. Amsterdam, p. 169, 1968. 
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ii s 'oini'a 

^** 1 ; wr ism ^ c*R ^nt 

<?t*r! 


mm c^rrcsr^ (.=it<k^<i ■*trf%^ fr*o i ^ 

C’llWR (?Tt^Ur5 'STWI R% >ilPl^ (^t) sfsfefEt? 4>“M<H I C^R 4^fi> 
€t ^(.4 wt *ff (^rf) ^elt^ >i^<^ ?re?I fRR 

^ST^t fRR*t 'bRMJ <K<1 ^TfTT^r ft<pu C^TR 5 '©T£ P R *171% 

ctw i ^nMln ^*rf% ^M«tR-i5? rtr si<? ^|%^<ic^<i 

C^fPiT^ <>41 'S?lf%< CR^fT® ‘‘’tt'8'717 *7171 I 

'Stbr ctfc*!? ^ 'Q c-^ty] a <t*7 ’$rf%f^s ^<n | ^utf5fflTi 

'Q i &t5=Tf^ 'Q f*fft’? ^ ^T&TSrft sf^FTWR vj'ol^lw c*17$t 
^34 ^l<7C< f<E*R <>£< c°ilR'® RffllR? ft<pS<'©T CR'sih 5JRE*t?f \S'Q^1?J*1 


W I C^SfR c.3 s T p R:3fa <<5l<Kl4 <^M < PlC*13 fill's WR-'SfRWR 

»HC 3 f ^ ^«il<plC<P fbfj^s <P<J| *I7C4 I 



Pi$?iM (RRara ^ H=7 I 'oil^lR < p 8oo c*^ boo ^sr;*jj 

C^R <7<s R5RR ^TSR <RT 135? 9 1^*i 'G f%^?TR ^RRR ^ RSfOI 

*TC$ | 


’tRai ^5(|RR iofi> fe<7 





<R7 ^571^; (i) <7 % SO-Sfc; (*) ii % b$-b\r-, (b) ^<t g b\ r; (8) 

? i8i-iGV, (fr) *S g 8<t-Qb; O) *2» g Obr; (S) 8i g iO-iS; (fr) 
<Ji g 8'D-8<?; (<*) £8 g (io) 'Jjfc g 8-V; (ii) V<t g iS-*o; 

0*) Vt& g fc-i8; (i'O) fci g ii-ifr I 


^T^f C’fTCJR ^5*177 C*TR ^IRI *lll%?i l R c l 1^7~ 

*7 g SV, (^) ^-^^7/ ^nrrf^ g b<\ , <?8 g (o) 

^ ^nrrns 8i g yo, is; ei g 88, (8) ^rrrms ^ g 

<t i ^ ■ J i<p«i ii4 < plifl'© <p<ic e l ^5S|J < 1t'G^J7 ^Ttn CT C7f RSR 

flw^t/ ^^75,^5 ^ <4RX ^Tk«I 'S 

%5? ^ ! 


(i) Wf^t '»(RI's 


^71 S g fci ^fv|4>M >l w tc < ^"«(,?!(.?. I 
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^8 srm-^oiicH fen 

gsftg vgv^egsg gtgj ws %*rsr ft#i<p fge eg 
CFKST^feg ■'f^'© dCflC^ 'Olc^ RRg '3|f'»fg\s gsg| ^g I 

wR*|gf?rfg RT«m rri £t<m *p$ ggisf gigi *tf^o i o# % 

voT^RMTg v£)g ggp§ gRtsfcr^ \agp WlgRR 2jg If^o 7§g vgjggt 

2|^® fepR^W ^tRflftvsg RtgRg ggisfg^ gj%g 

<R^Rg '5TRg i wfgig i£i^ %v»g on-ssj vugs?> gRg gift's gRg i 

i5 rRff#lfSc<p vs c*[%v© «R rri ggt- (i) fgi'^N't^T^; (^) 

fgvfsRTp^; ( 0 ) ggjg sfggg i (*) fg-c^W'R^T^ RR?[gf?ffg cgtg> 
^ <msfg g^ 'G Rim ft 1 # ^ i ^gg nRR?ra gegj 1gf%3 iijggg 

gt*ft ^jfNlfl ^4 gRg> vUg?. \5T fifing Wt°f*lgs x©gg ojg-gjg jgsfx© ^g | 

^nf 5 # (Lapilii) Rgg| sjfpgRpe vugg ggRsfg gegj ggpp i gfpgsg-Rgs 

sngt ^lt %mg fcom gRT f§g i (;>) t^fai^g* RR^gftfgg Mngj 

RRTRT RcTHdR «f9fg| eg>M fgcTpRg RTsT?) g>gg cTTot '^geg 
<rf^nvo gg i (vs) ggjg sfgRRR 'aRfjgfgfg c«R^ g;ggv 3 gsgg^ gjgg 

f%r?Fr<i c i ^g <4<r^ va?i RRg rrp =tpoT^ csr* crr ofRg | gtgv$ 

Mcg’lg'Pjpgs ^HjggRag vflgsfS §RRgg RT5 v5T5 ^g vofgevsg 

(gelled Frit) rtfr sri^cv® grgf^vs ‘izfrroI's’ we?[gf*rfg i ivvo 

RR^ v£rp orgjggRvo? wi vugs gg gf^g FRng<5 ijjg *cgg>ng g i ^g^w g 
'id RTtg ^v©ig vSc^Rg i off? vseg 5 ? tf$£S?g grftffggs fRgg ggggj 
PTR* ^-TRsfgfgfgg R$ggtv® g# icio^ rrp i gi^g> fg#g 'snjjggR'® 
C^R =Tlv»l<l CgT® f^R Rf, ■2R^ ^g]g fgf»fg fg%rj gfgrfg gjpg \g 
^Pl^RR v£)gs fggfg CRWR ^ft gg gl <7# fgcifg (St. Pierre) *Rgtg> 

RRR egg vfig^ *p$gg ^o.ooo ^RR^gitg sf|g ggf^ g^jggg ggg | 

< ^ 

v£ft wfgRvs c^rsfng r^rr r^r¥ ^pg ^ , g^eff OT 

'ffwR, ^fR?|gf?tfgg 'st^jggR fgs^gi g^fg^jg^cf gggg eg £fR$ 

Re^g ^ ^ vsRt 2RR vugRg vuegiR I 

^sgpp § 

^ • 

1. Ali, A. Y., The Holy Quran, p.360, 1975. 

2. Scientific Encyclopaedia, Von Nostrand Company Inc., New 
York, 1947, 
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ik 8 


ct 444, ‘#t i = 5 rr^'! wrtt? 4 f 44 wrfsj, 444 ^tfsj 

4Tft ^V. iq’Bt 44“tTl; is<p • vs t ^s 
Trt^!’ ^14T W, '» 47m \sfrr fenrar <414 


4f?i<ils4*f! OoTsrrC'riT 8ff% 4t*ll^ vsrTg ff ^i 

^4^ 'Q 44314 I f%f4 2f“t?,4l4 'Q 4 4 1 HlC I ’ 


4^ 4T>4f4 fi>f<K4t 4TC34 fwf5 fl74 <5 ? 8o ^ WRTC'® ^ sRC ^O 
'4ft=TT5 T fl 44f I IWgfllfsi 41 ^4W*7 45fgf44'5 ^tt4ft44 

^shihoti ■3Mnt 4%4t4 fwiCTi ira c m 4%i i 



% <Ur 


1 4 7 2j4t4 414 <Pk^. 5^}Ivg 4J4 'ilk'i, i£(4° *24 C4C4 

>Ht <5*?(.if 1%$ 1%4 i C4 444, ‘C4 wkrti '3fgr p rr?n 

1(471 C4C4, C4Ts(Tt44 W4T 41t 4f4Ii | 



Clt? 


44° '4T4I4 ’®rf%f«k44 41% ■^Rjtn "4(414 444 
C44 C414 4t I Cot4tC44 47:41 1% C4T4 "514 4R[4 


444tfWI4 414414 4 op fc4 ^'SslPll* 4(441 WIT® <\ g b-o,\ri 'a 
< #f 5 f§-0 4 WfC4^4l 44t ^C4^ I 
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ii S 


^rw? «iici"f 'oih 0 ! i © ! * * •* r ^tfSr '®R 9 fWF 

SRk?* f^T«1liRS, <3E t R TURN^S 2{^J W* 


•H^N I 


«n¥r®f& i# 5j© Rwm r5ri i 

^ ^tt w*m© «\ s vs os oii^ifB^ i vskr ■*n«?rt *fw 

RifiR o^tt 'oTu'r^ wt wt Orel's ifrBt ^rf «m^ ct ^ 
^fWTCM W4R '=5^ fft SRJra C^f'STTf I 4<J Wsf (R^flR 

2ft?$ I 




S k8 


^wt Pic't'f , srm "'o^i'T ^rrf*r ®i*4<?'s 'sk 

rht ^tr \> r«*w <=trr wt 

•*«fViR, to*ri *mrt ^hrf^TRR ^PE?rf^T trrr 

v ©lc k T^t < p '*FW ^>\<\\ T 

c*m c*t*r; 





^3IE5 I ^?l^s ^’«f|TR (’ST!) iflfRTR *fsf <* sit's*! I 


’^ftM M) 'Q srtfwnTni c#w 




'srrs <h s isi 4 ffwl? ^«tr w ^c?iE5, ^ writ© 

tRRR-iiR <JE?JE^ I 4E© qlsftt ^Rt ^ <R 'gf»l<Pr ,, R 
'5 c b *lE^f?I f<i ^ C-M <4*nR ^f*fe stilts I ■- 


■“*n^R £it% ^t'»iRr^ wifl^ «if^tot ^o 

tffai c«ir> $.0,000 ^st *tw i ^sr^fj c^R ^ Rf'»jj'®l scat;?. i 

^o -g^-tfra f^EM , #%rr $ 0,000 

* 

^C®T ^oTC^s , ®rf% 

• * % * m 

■jrf'f ^ *8ft W5R m bWfJj'c^ IwsrR (*MR* ^s) tft’ra 

•*nan ^ |f v5 E?r ^nrr 'sRR ^ft^ift »<rc# 'or?r$R ^?n *rf*Mt 
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srFT-^SJIW 





*msr ^fcpi Ft*t « 

^fi>? TTCS I Tift ^ vols&si i£lt 

^g ^f%%T ^C5T *IE5 ^S 5 ® ^ f2RiH% c^rN ’flu l ifl& *t% C“flfl 

^ ' ? it'S'?n? ^i^w<i ^*J3W ^tpt ^ft -srianTr fm ftra 
^t ^ i ^ w*t Fn;^ *ifiraw ftw c^-«n ct ®t 


<il^i'&c«i3 '5Tc* 5 i^ croj ^ 

?Bfl ^ 'srf® ^ Tint? Ft*f ®ifi^ ■ 

wwtft w^m i 



O 

o 


1. Encyclopaedia Britannica, vol. 17, p. 19. 
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S' ’• f 


/i/ £ 



tj&l&lj-iir' 


^ o ^8 TOTPo <p|c^ <P^C^ RROT ^ ST^TO*! 'G *1c'»a ^tTORPt i 

^^c<p R(T5c<j cgrr i 'TOt 

TO3 ^t 5T \sfOT 'SRJ ^fUPt I 


wto$ ^R^> Rot ^ 9 sm ‘~#ro to c<to to 

TO! 3£^lTOR TOs Rgm< 1 RW £fOTl <K3, TOR Rr Rit's<1 RGRf 
sfOT! ^RGR 'TOR RTOOT ^J5Rt I Rr RIOT ^ ROT 4TOfRR 

Riot ^ ^’^rrOT r^Rot tor tots rR^icr ^n^trr to 

TOt5 i 


^ tor^> v£t^R\s TOOT ^TOOT TO? 

ojRTO >8 RTO TO WfTO l f^sjjf TORft ‘^titoRto 

r^IUc^ froTO 'S >aiHiRj fop^TO 5 tojto toot f%i> fro 

^xr^ut torc^r i tofr ^tfiwra to to^ (rirRot totov 

TOCOT £Tf<rf§R> ^°TOR> ^jR's <p<^c<i 4R\ TOR'iT ^fpt $£<1 

torto rrr (^ktr ritoot rrr) i 



s 




5rm*m^t 'g ^RfR to^to Rtor ^tr ^ig]iw 
Rtto> rto R 5 ^ 2 t s ®Ji*i^ v ® i ^sk 

RSR i£)R\ Ufa ^5TO R^ TOT I cvol^i Rt R^ CR 

TOC^i CTOTR ^RTO ^»i^Rv© rr 


toto? ^ ^mrus Rottor ^w% torm totor cr rto crito 
G ^TOTOfJ fRRR TO TO#RtRl^ l 4% SpRFt 4 fRROT TO 
sfiTOSiR CR Rt*[R TOwt ^iRtR Rsp TORt sfTOF Rf TORTWtCR ROT 
<KR CTOR fRRIRR ^5TO RR8R\CTOt TOR I iTOg "^5 <3 RfRRtR 4RR 

<i^°Rjr '£$ Rrr torc% rt 'oiriot g Rtv^tro <5Rc<) c^fw TO i 
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rIrr whr r&r[rrr ^5 'G ^ rIrrtr r^ Irrr ^riRww rrjt htr^ 

^R° ^RR'S R^ fRRR WRffRW RT7T C*R^ I R'SeH '8 £R[%R ^r[?RRR RRR 

rrr WfRT RvsH'sh RwtRr ^ 5 rrr rftR i fR'g '©t wrrrr 
^ rrt «^rtrr rrir cr <rrr Irrirr R*tr RRt’ rpt R^ <Rt i 
^RWWifR wirri wj, rrrt^, csffnr, PtecjaH « $wr(£rh<i rri 

ws nrR *sr\ ^rprr crrrtr* (snRfsrR rri fwiR) 8 (ttrctTh 

(leptons)-4R fRRR8 WRR Rt RRRsfR (.4lPlR R^RSpfR ^RTRTR tRPRR 

ftfs i «hr ^rr fRRR wrRw RR^ rrrr r-pjcrr ta 

^rRiRRTR RRRTH l RtR CRH *HRsfR i£)R>1t> CRtf^R '9 c f RTTfR^a ^’r 

c^t rIrhcr rrrr^r ^®hr rtTr i 4 «rr ^r-htrIrh 

Rr?rR? « tirHr ^[rhr 1%cr Rpf iiiR Rst rhI Rpf hh 

(71 ^ ^^RfR RTR#R CHR% Rw RTRR<T ^RHCRT ^HfffHa RCRC5. 
Rt 'oRr C'o ^HJtfHa RJR RTCR I 'SRSslfRR otffRRtR SfCFgTR $fWR CRCR 
RTR RTR CR 4RR RR7DR RRTRH RR WRRRR HaR WfT 4R RHR 
f^CR RRrR RTCR I ^ 4R^ 1W C I ^ W^JCRTR RRW? R^pl^CSR 
CRRTR8 RRJ R^a RTCR I ^ WfRTCR 4RR ^R® RTR^ CR RR'i%R rRr 
WIT ^CRJHCR RRR Ra R^R R?RfR| rR R CRR Rpa RR^ R1R 
R, ^8 RRTT fR| RiflJ fRRR CRCR RTCR RtR RR^R RR RlRR WfCRR 
R^Rf%«,Rm RT^CR I 4R R^ ^ RR CR, Rt^R 
RTRR fRRa RtRR | R^a RfR RRCR RafRaRR RtR 'Q fwt RRTR 
RR RTRRRR ^RR RtR RTR ' 5 aTf?fR CR'QR RTR^ | RTRRRRCR IrR^R ^ 

C5^t RRR CRTa RR | fR^ RRR R|RR gf^ RRRR RtRTR#R 

R'KRR R^[RRR RifR (RRR RlW^ W R^tJ 'Q R£fRT*fJ R^ R^RR 

WRRR RT RlRR WfT R^ifR RI^'Q SRR^IR RRft^ R^IR 
Rt, ^aT RRR Rtf^ efc RTRRRR 2N, ^aSRaf ^Rg^^RR 4RR RRR 
^IRs. RtRRt RRPRRIRRRJ WST^R R1 Rt%R ^iRC^a I^RRfpa ^Ra RTRR I 


R^RR WR RRRC c f 




% 8H RRR, ‘CRTRRT RR® R5R ^RRfRSRR HR R^RTR, 

'®TRRR CRTRRT CR ' 1 *tRT Rgsf^ <p^(,<j RTR RtRT CR RTRTR7 
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TO-^RRTR Iwr 

RfRRtR camt rittor rrtr, tos %pr TO 

CTOCTOR;’ 


torico Itorr rri torcs. cr tor toto RfR iro^R tocr 
rirto tor$r rtcr to to f*R ^nsi tor toto ^r rtor rirr ctor to 

«fWsi TOR '=H^R RKR> I R'oTO M RRR fRCTOs «s CRR'I RRR 
(R Triticum dicoccum (TOR RRR 'aiNh^'s RR) RtflR fTOTOR 
WRPi R’^o 4R?. tjfTORR RRR (TOI)-TO3 TO*! TO^ fRRR CRCR TO 

CRTOR TOTO tRTR%RR 1 TOR TOTO f*R CRCR TOMITO RRR RR RRRTOR 
*JR RR3 TORf& '©R^ , J c f RRR TO%3TO RRR I RRRR, TO| RR7R TOFTOTO 

rtirrtotr crrr-rtrrr TOtTOTOR « RR#ft WCRR RSSTOCRR 

■531 I TOR ‘'RfeRRR 'QRIR CRRR 'G TOSGRIR! 'ff&RoSF TORTOr® RRt 
RCRR RTObCTI CR^t ‘ i t 5 f'o TORR RR I RTO'dR Altemaria 'G Fusarium 


Rrorfroi ■§tor s tortoi^o tototo •srngR't rcr tor .rwo ■‘rIto rr 
to 1 -stoi rIto tottoh r^sr*^ tototr, to totorj tototo 

RTTOTOR %RR 1 TO ^TOI CTO TOR %51 <3 iTOsR TO RTTOTOJ 
TOg^sT RCTO TO ^RR I TO« 'Q ^3R TOR$R RCTO TOTOT TOR 
^RR TORRTO 'ffSRTO^R TO3RR RR TO, frog f%TOt, OTTOTOo TOT ^ 
TO TOR 'SRI 'G ^s*T^% RR I TO TOR TO TOTO %R *$ TOR I 

CTO CTO CRC? CRTOl TO RpT %TfS5 TOR TOS. RTfTOR TO TO 
TORTTO TOR 'SRt'SR TOfS} TOR tiJR?. ^ ftfro© TO TO TO (R, 
TOST? TOR TO 'QTORftTOpo TOR CTO TOR TOR ^RRl CR^ I 


RRTOo RfRRf TO TOR CTOR TO*tJ TO %r TO%RR 

CRTRtTORCTO TOTOTO CTOR TOR FR%TO CRGRTO 'Q %TO TOTOfvs 
TORR% TOt TOR ! TORI TOR, CTOGR1R 'Q TORTOfl ^RjTO 

TO %SR 3H 'G TOS^o RRfTOo TOTOtfTOR TOTO TOR Rll^ I TOR 


■ilt g%TO c t TO TO&ltTOCR R5f^s toh? TOH°TO TOR l TO 
Rfef?? TO t%TORg TORR1 TOTTER TO TO35 RR TOR TOTT 
RTOt CTORR R5RR c f TO6 i TOR TOTOI TO5ltc?R TOR TORHl %£RS 
TO TOR'S ^ C«ICR TO TO%T! CRSTIR TOR TOR FRfTORR SffTORt 

4 

CTOTRR R#TRR RC® TOTR (RRR fTOR? TO TOTOR ^RR 
toI^rtor Rroa’ii c t's totocrr R?3R't r&cr rhr i froftroo TO rRr 

t^lR TORR RTCR RRR TORRTOCR RCR TOtl^ RIR RITO RR I 
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WIR-pRlTra fRSstR 

R^foc© RtRR %R R1©TR W5R RRt© Rtra i£R?. T2F5T*t RffiR 

^R^ ^rtgRt «%?t rr i 4©fra crrh rrup ©trirr $Rrai^ ^jr^r 

^ 3R RT I %R i*!©Tra rrt (RtR %R ©f ©iraR> <r?j sira R?<m rrt 
RR i rri Rg.^m'R f^ra fsrra^t%^ra *RPRf stRtR Rft 

(wt)-^ ^ fRRra ^tcrr RfRM Rt'SRt rr i %fR rrrr<i ritr 
©r% <rrr^Tt 4R?. rt© r«rr <jj[^t 0 ^ r\3rr ©fw?# r^itr R^fat 

OTl 





§ b*8 


cr ^rrr cRra* ^ f^ftra fRR 4 R?. rtot, ,, ®rtwrra 

'StRj i ’ c*nw i ©r Tj’f& ^tptt rcr ffiraf^R 
4R?. cr ssm% rrstcr ftR 






Irrr crcr f%ra <>nRR rr t^[R (wt)-4r r«, ©t^crri 1r©Rrr 

rrr ©tra? f^ic<p ©iRfR© rrr ra ©R <>[*)& ’pi's ^’jraR c^fB ©r 

fRR ^RtfRR r#© $rr Rra fR*rra ©hBr ©rr ^if<i (^srr) 4$ 

RgRtR ©(RR© w Rt<FR©tra RjR© RCRR ^s ‘pi $$ppC«> RRIRR 

C*fR5 RpT ^ra C$rCR ^5=T I f^fR ©KRR fRR>B CRCR WR CRCRR i$R° 
CTra^s <Q% ^Ri RRCR ©R R=^ RRR 1%R RT RM '©IK 1 pRR 

sq I ©'Rt 'S TjgR C©H RRC© ^’R I gRRB 3 WRT© 

^twmit^t ©r pRR ^§^*1 Ircsr rcr cRRIr rrr rtrr to 

(s5Tt)-i£|R CRR RtRf RCR f^TCRftR, fisfR^RT fRWTCR ^Bl 4RR 

ftp© ra 2^5 RRfRRs ^nraR 'Q $ran RP#R©ira RTlkpIl m iRrcrtr 

RRC© RHR I f&lR^RT fwftRR ©fRR ^ra 5 RTRlRR 5 fRRRRRtt© 
RftfRR* Rjf?[ fRRW fR*J°RRl (psychosomatic disturbances) <IW I 

RRt Rra ’lira 5 ra ^gR rR ^>pr riwi <rr ^rr cpr rr ^ ri rr 

#* 

'sfRCR \st RftraR ■'5RJRJ «I^-£i'i>j(.sT<i #tRR R^RR < TKR I >5^51, 

RRR .tRrafWfra fRfR^ CRR#R, ^g^. RR^tf^ RRRTR 'S R^R 
RR\R^ ’SR^R %RraR SRJ C^R £(ratt 5}^ RRt 3R ^5^ 
RRfR^-RRfRWfra RJ%^ 1 r*J®sRR ^ft ^1 | Xs'SR ral^l 
^«Rt ^rat*R PRIR tR*JsaRrR VR«|Rj^ iraHraR RRRJ 
*ijf©rat<p fR wtRra ^t© RTra Rt i w rr^rr ^srr 
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^1? 4<i>fi> Rf^n# %7TR 

Rwhi r iiHl>w>-^i?fR^ %st fw t£RF‘* , f fwtra 

RTCR ^Q 5 ^1 I '5RTHJ "Ilflf^P R^fvTRH (CTRR angina pectoris, 
hypertension, migraine, peptic ulcer, ulcerative colitis, 
diabetes mellitus, asthma, anorexia, impotence, frigidity 

Ri*tt? c f'o *[ftara ^iRiRsfrot ftt^fFo ^ rtcr> i 

CT9w! <R*t RR RR ^tJcvo CRRt R1R vaR ' s rc*U anaesthesias, 
paresthesias 4R° Rc*tR R\C< 1 ?I RRStWCSR? 'OMjvoag CRRR 

Rf RfRRsj I** ^>lt R®R (R CRTR WR WlR WT 

R^jsrrir rir Rft %rf'<j («n).^ 

r#rrr i 

RRRtfo RtRR RTRRIR'S C#oRR ^-^5 | FfR 

<?T® R< RfR c l RtRTRR® FfR CRR'SltDh (keratitis) CWfcn^ CRR1R 

w rr i Rf^fRiF® ricirir rcr f%°Rt ■ p tv&c 6i T crir 'sps 

crri ^msr i m *f ^ r%rr RtRfRR r# rt rtcr^ i 

Rs^ ^rr crtcrr cRH&it rirr 'omwRivb RgtRR rtcr rr i 

'SHAR'D C*TtR W RRR RtRfRR ^5 RKR Tit ^R?R 

WtRlRRt RRt I CTTC^g <?^<RtRRRnfi Ff ^5. RfRRtR FfR 

R^tfh®, volt r^rs ^‘«ipn RtRfRR rrfr ^sfu 4t rr 

I 



1. Kolb, L. C. Noyis, Modern Clinical Psychiatry, 7th edn. oxford & 
IBH Pub. Co. India, PP 413-458. 1970. 
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K g cf'Jj RRsgRR ^RR sjRgRTR RIRR* ^’=T 4?K 'vaR 

^R*l<i>W« %RR WtRtffr RtRR ^RR CR ijH 1 # fatR 

crr i cr rrr, ‘^rtfa fa c^tsttot^ Rfafa ct, ^rrfR 
^rffjT^ fafa& crtr 'SfTfa rt c®mt wm rt? 


^jfaiT :>;> g b-8 rr^ ^?r R<rt rcr?^; cr fa^fft ^s o# 
£[f® c*m*\ ^m°\ Rft ^RtfR (on)-^ cfir rtrt m 

faraftR i g vs rrr wimrs csrrr RtRt ^tT'stit^ 

rirIrr rir rrsIr g **> to wirto® ■'tt'Q^rr rjr i rrr 

^v5^p (Rrt)-4R RRgRtR v5«^Sn5<p t(2ffas WtRlfa Rft tRTfR 

(«n)-^)?r cgbr rrt r’r ^rr w ftffaRR ^tft c*ftR Tfjftf's ^ 

CRR I 5HRh 3 ^tfatR RT'GRT ^t^JR R&K RWtR Rt'GRlR ^RfR 
RRR WPffi RfR RRR RlRfaR 'am^s RtRR RR^Stf^R RI^Rr 
^ s=TJ ijD'g'o ^£R RteRtR faff ^StR ^*f fa?R RtR I 



>3, 


g )o(t 


^Jffffa® fRR“fR 3C3C5.; ^otRT ^ 

RR8 2j'oj'*»> R*tR fa^ ^stRt 4 <2ffa S>il^l»i l 



v£J^ 'olRlC's RRf ^C?l Z^ CR RfRt ffR*fRtfa £|W^ RRR 

cr <mn*\ 'G ‘ffffR rcrt mm Ircr fast rrr 

'SM WflTp faR> fRRR WtRCR I ^TR*tI 'RHIR 5 4 RR>R faf*fa 
CRRIR RR'Q ^RTftR RttR 5 l «tRt ^tsilSR ffR*fRR^C3R Csrnms) rr 

^RRfa RRTOs RRR Rf RCR '©fiRR ’sn: < Tr Swift R®tR ^?I M^f ^R# 
FSfR>£fR faRR ^ CR 'aftlRp faRfatf^R (wr?TR») RRR«t RR <faFs 

R'teU.H^ $3H RW i W^'G fafa^f R^Rf 

^’«T ^ CR Rfag <j<i'ij|w ^sT’^lciN ^fa^tvRfaR*fRR^ 

'Q 8Afa 'OIRI^S CRRT® Rt'GRf RR I ^ RRR 'RfRTC^R R^ 
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R'&hRsRs^ fwrra snw R ^k<h mm mi ?nn ? 

^5 ^tWI^f (PlG 5 'il<lC*-^ iiW>fD Rg*R, C's^R '^R'S sft^R 

*i^R : 3 jfi, «ilR '^T 5 c f, »ii*jc*hi ^*f 'G v o|^|<j Rfe^i, ■qtq 



^t^rph 'Q mn ^i», ^r^s? spcT-on^t 'qgp ^spu ^s <i>uw^ ^H'Sh ^nr«TR5 

^Ivt’jR (photosynthesis) £f«t% «R?ptT Rg*R ^F |a spy? Sj1%g>Rl'i> 
^C'5 < Tm l Wt? "Stf^ *1^ >^1<)'3 <ff Ql<MsO*i 3^3 s'f&'T Gf c fT^t mmir^ 

Wf?(h| ^t^ 5 (Hra ^mR<J> 5 !*i! iStHN 'Q <( 3 IH CIT §1 gm \a*pr ofl|JT 5 . 

•*1*1 Mi 'SaH =Tf« ‘MC's *fT£3 I m 9 ! ^ft PTf CT 'WSfR 



ftpsuRr^ Tpsf ^nwt ^rrar^ Rg*fatfg ^rmipp ®r 

<P«R I 4T>T mmft ?(v5J (71 -f^vSapT 'Q £pjRF3 IFVf^l ^TRS) 

PITtm 'Slpftm < TW R’^n^TR 5 Rppfa ^*i=lRi <P?t1 3 W^ <> f?[ ACilC^. I i£)T^o 

R 5 ^ (?ft (Pi 'srtw? '®t‘wi«Tt ^ai <i4i<ir?i (oitur® ^ o^^) 

^*fpT <hC<JC^r( C<M«1ifM ?J% *[«fk ?JlGR Wt^. 

^sf "^5. *ri?^K 'Spr) '^T? RfpR :? r os tc^ 6thw>, ^<jiw> 'q <p?k.'s 

RRIGR I 'SsWI'gfH T‘ 9 I^»tW ifl^W ^RimH RMmsR 

^nps rrrj w i ^nm'r mm sr 5f??g^ *t% Rgj «mmnHi m 

(PR7® *itcr i ? rf% Rm <r wft R^rifa ^?R >1131 fm it tisr#R'3 fm 

(PR?) mm *$3 '5pR^'5 -^GI^ viRS. CW ?P5 RpR 'StHC'© 

C’lMC^. (PI RR>S| *1^3 mtPR R’lH'o ^fcl ^3 (Inverse 

Square Law) msTtf? ^5]W?. f^&HlOT «im ^Ch3w<1 

?lfvsc<t fmaH i ’9^fe ysmm Rmm ^5tGi cQ'sm ^ , s, 'S 

«rf% ■'T3TGT3 (Pi RhjPi mifw m \5t wi^hp >iR# 

Rg*fg i R'83 |w<i wf <uR>wt<> «)l«3i^ 'st‘'*)NN *£i RpHtm 

» .• I 

mt ’3Hi «rT i 'Swi^'f (PhH ^ ^lt m 

9 

vot Wt (TTC^ 4? \K3 I ^T>] 'SfRl ^IC^. <71, "^1 < H 

Wti <! tff^ filC^il'SH I (TTt -5 Tft^ >i^H^lC<) 

ot? n i <?\^ ^ftf^ 9 it > Q¥f?r ^rrm <tt^ 

^t'otW ^ 'G ^HJHj ^tl®? ’TO? 

^<j*ij ^1T5 "S"^“<i ’ft v sin ^rr?f i wtf^ <ti ’ftft? f^rf& 

feg % ^ (^f), ^ (*rtft) <3 ’frr% (^w) i 

’Tnrr^f'-'<• ’| 1 ^< 3 ^«h solid state physics-^)^ ^<pR 5 &V^£fFf 
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R«aH 

R*hi c^i3 Tfft ^■*1 *NfaaFft^ ’ifiH'S'f ?nft\5 ^ 

^>k(.«i ^rrft^ =r^ (7Ftft> (ttt<j '^sh ^ ft^n-sn^i) 
■'jftftfa ,j n s ffH 5 ^ c f *tft^ ^; 9 f^i ^p%g^5 ^71 Tn'GTn 

I'sh'sT c?>h (^ -q ^gth %i ^i 1 

.wt ^ <ufe<) ft^i? ^rrat^i ft*?*ft ftww (7i >“ftft 

IWH ^rc¥ ft>^ wfw I 'iRffl ft*l*ft ^t3t ^TT'p I '5^'8 

ft^pfa 7f^fr¥ i$??. «rt?ff^<j onrawra <tr? $nw i 
^I’St^M 'ffa-fwnm ^t3j ■snw^ wtw (7i (tj^tr ^jf§ 
#7n7T?i <^i<Ff^ ^mn ^ fttfstt Rt (Tnr^rwi ^ 

wrar^ ^‘^ikr ^ ftnT*ft i 4 ^ f^rra wrt 4$ sr^fft^ 

Wf^np ^lUtvs fwsTH ^P'TW WlRR 'SRJ "SJH? W5H7P 

«I|^M WHITT I 4 ftH'fCTTT £t% HtstfTR ’Tfom H?l, 

Wlsll^sl ftw^fa J i^C7'S fo'aalft^ ftT^R 6 ! ^Rt '^C 5 T WlUt^ >|fiH ftWTRH 

ft>171 V||^(7R W7T ^k<r I 4?RHft>i7J offt^J ^<1W I (Haft'S 

Tjorc^ ^° s ■srr^ wftftrr® 4 sfprat hpsfr *m <ra i 

>© 5 «IPJ^ s 

1. Ali, Akbar M. Science in the Quran, Malik Library, Dhaka P. 57, 
1976. 
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o * ijjsi 




8 ioS> 04141? <jO^Q '5f?4W?1^0?? 44J 0404 

C«fjf e t 4>0?IVl l *1 , *1104? f?4T> 'fift 41^1414 l 4T?1 f4 
<jf$f%4 44? 40?f? W 4104? ^<4'ffo»f? #t 4f?4l? 

41 f4 C404f?? 4t?1 '©lOr? Wft 

4?t c il < ^ C2f?; C4T441 C<I4 *Tt ? 

^ i 5H?io4 4f4Si%4?04 ■‘jfaffc® a?? 40? <£f ?44 c^ i 04? 44? 
«tfgcff^i C?41? ^RJ 'i'll JR R 'StPTR 50? 05 4141 4104? f?4T> C4f?4 ?%f 

^-'1? f4$IT? ^4? 40?f? I *tt?l4 vs 8 VM lil 4$ f?40? 1wrf?44T04 
orn^rr^i ^r i 



8 5 ^ I gJ I ^ %4T Wt 4141*1*14^ ^14? 40405? HgB 5^51^ 
c4t*Rrt 41 c?45 1 4t?4? l4f? 4i?o*t ??i^t? 404 ? 4??. 
^'s hi }C4 fsrcrsrrtt? 4R0 *h; $Ic'®jc 4 PPf3<pi«i 4*1% 

'3rt4®R 40? I f4f? 444 f^T?0? f??^? ,404? >44?. 
P H *f? ? *|5, Pnlu'olcR ?*f?1 40??, 4t04 C4T4?t 0414104? 
2ff%4T4044 4t0? 4t4T^ 4505 Pile's P'sJH 4404 4T? I 


l4f?t 4T m 5 f?f? C4T? ^ ?Tf40?04 «n4PtW^04 to*8 ^4? 
40405?’“ 4t?l04? 4140S4 <fl| f???fT; ^4®rfH4 ^0414 0404 ^ 
^i?®PTTft '®? 5 ^ 45? 40? I i£!4fi> ^0®4 4TSi 50*5 ^T4044 $44 041? 
4|ft 04141 $404 404 441 | 4I4tO?? f?4$ 414M C?4? 41441? 404 
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WR-<f^TR 7 T R'SoM 




cwrfg *{R|% -feNRw gfggr^ giggwRg gfteg gg^g, 
5f^, ^gsr^, cwrfwsj^ g^r*ngjg ww cwg cwsic^ i ^ wtgR> 
T 1 ^ « gg#g^g egiggr egg eg g^ffgt^ «tw ^gst^ 

g -5 ^ t£j<p'E>f wg ?ic<jc^ gt ii*f’ gwgk^> wm-Rg,^ ggg*i ggg 
f^terc^g gggffggc*i |mr grfgg srm i^oo ^ gg 
R'S'Scui gtgflgRg wR«Mcg<! wi w gf%figa ^c?n^ i ^gg cw 
wggf wrf^r eg .gwweg fggns?gR sf?, tsgsi^ gt ewg ^5 g^ 

^ gfgt gg~ggw wggg gRi^ i x rf^ ^ ggw g$g ^g-^g 
T rgT5 9 fT^ fgf*tt g^nje^g gtgwfgg' ^ge^g g^fiwcgg sj1% 
Sc,g5i«reg ggtg;gffw> i ggigge*t fggtwgtg ^ gwt sj^, t&gst^, c$rrrf%$ 
esz 5f gre gt fg^gt ggwegg gegt cwg g^gegg ggg gt i 
gigg, Igg^g g^gg gfg^-gr egeg wt# wggRj cw^ i fe g 
x ffe ^g;g eggg fgggg eggg ggg grg i ~ t #5^ cg^rrfgg glwtgt 
gigrTggg *r%g «|gg|gjggg ^ wgre® ^gfg® ®pf*ij ^sesg gfggrcg 
silvbfSvs gRg i ^g 'Q gg '®r‘«iig|g fggR gfgt fggflp® w g % t?8 
g^fjg 'oiigiC's ggieglfo's getter i 


^gfT5 fggeg gg>egg gtggt gi<tM Sf&vs eg g^gwg cgR fg'sstegg £T^ 
gg i g^tsf^ wrg-^gwR ggg «rg^ft c f gg 'ogg gfgg gwwg cwrg 
^ggf^ grfg^ ggfg eg ^ wgtr® fge^fg^ gfgjtggg g c<i>ilR>g g%g 
gns^ g*ge¥ wt ^gj wRe^ gtgeg i gtg 2 >^oo g^g gg wtfgfs 
gfgjtgRg g eg^rf%g gf%R w§ ^ wrme^ wj*tj 
^fgf^e^ gw geg #wg wg i gf^fgg^ ^ftg ^ gg>g fgg*fg ggre^o 
gigeg w ^fgg gRrregg geg ggg wr^ ggg i 



% \D 


f^fg?; ^'o=ic<p fg^5 gcut^i ^g?, vstc^> gg^s g g^t 

^g° sfewg 5 iggtg tfr g^egi^g csrf^rg 



www.waytojannah.com 















































































































































•^Sbr ftfeM 

Cvsrlv^l^ I ^ ^t<3l ^rmfw <PW1 I f&'Sl^ci 

W=TI v£i^ pR<H <07^ I 



%3iw *£R5 ft*R ^itfiro 

f? ^ *fl?m l 'S^K p H 

WRt? *fftft ^n^fvs *TRT? ^ ftsa 


%s*r, ^ 


*jV, boo ftcq|ft5|<i 5 1'S1<5^I 1%f*f& ft^.<R> 

¥T37 ft'S'3’ I nlate aesthensnherii 


*TT?T G WlsPwoR^ i3<j|^\5 4*rR>t7J v^T>iV||H 

t>*i>IM <iR^ *ffe (7T C^IW 


C^THWGT? ^C<f | ^fwsni <£R plate :5 ^ '©T*f ?fa3t*R 

TOt c£)^° 'sn^T^cf *f% \3 fhj 

i 'gvo'^Rw'?*! Ws >l*[Ch<3 vscicnc*! ft^© 'S w fc ? R23^ft 
fcRJ H'g*i *f4c>o* tSsfR ^cs> t£R° ^T3T 

W 9 fW ft^o K=TC^ I v5^ %>K:<I ^RfSvs 

^lcii% C9^ci>3 (continental plates) ftc<F iZFspl 'ojsf^ 



I ^1 (seafloor spreading) •TTL S T 'Slftfto 

v ^ r 1 *iJ * i * * * v ll 5 tR c f xj*C-h|(TJ lithospheric plate 

*T# 'THToTt^ <}Rf% ^P2pT^ ^5in i oq<s*f ^n<j 

^Tl^fTt '§‘^3 ^\sq\s| Tp Wtrn^ ^ % W i£) oJlC^lfb^ 


Cfj%T^ faf*fC§J< ^ W*\ ^spfWf Pangea 

Rl^ sflffa '^rft ^ ^ fi> ’SRJ W Laurasia 'S 

Gondwana-^ ^C?I *fftc*f(^ \s( W*rR 

< tfi > i 


\ 
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4 





g 'faf*f^J g R5 TC't%?I $<K<ll 

f^f*fg ^ I 

5 1$'® cn^.cb'i "sn:^ ^ 

v5*R '5rfwfg? t f 9 Tffsfa 'Q WTf^ f^^'l]?) ’jfl ^ l R'SR 

vs«?r^ ^R 5 ^, 'srft’jrrf^R 2T5% c3^b'>i^c^<i 'srcqj ^ 

wr ^ I Tjff& ^hr% c?ftcB? ftw^l ^ i 

■srtigt RfansR 5 ^’c«t ^ rI or 'foM ^ff^© ^ #t^t 

f^f*f£ *i4'©* ^*TR ' 5 it& i 




fifth's 9 R’ op R R°^3= ^c-m 'SftKt fnPfS 3Rf^*UTPRf ^t^lw ^ff^to© 

’PmmH ^ft i 4 w *#©£3^ ertra %snRt 

fcsff <R3(.5j. i5R° fH^lMN '©ll<p|(ft Rt’tra 'Q 'SRpft’tC?! C*ft I 

^ ca^f •w Rhjiw *n<ftt ct, ^ ^ %*m 

<n^ i ^'»HR 9 f# ^ 

^rm ^sm, rp^ (tk?rmm) ^r<ra f^© ^ ^ 

f^*ft R^g ^©%?i <nro i ^©ft’ft *j^w t%sr ftt *$4 «r?nttn 
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^tro oTfrT-'J-S 0(101 

ft3^3? ^ 333 ^33 fw ^3 f?ft?n^ 43 *. 43 wi 4313^1313 

(Aleucian) ft 33M3 ^53 I 43*13 3f%3f3t3 3f33rt$ ^C3 33M 

3233t3ft3 fW^S? 3jft Wo W3ff f*Tt3^ I 4JT36T^f&35t3 

of33l3C4 335^5 43*ft> 33o£*}ft oftff^o 43° of |*io [tulips 

3W fW 33o£fjft3 3TC3 ^ I 4Xl35l4ll5<M ^C3 orfNTf^3 
33T313C33 wrm fw i#H wrwf34t3 ollRt'Si (Andes) 33o3MT3 
3R3 3° s t3t3 3t^ I W33 C33T3 CW 33,5 ^33[3 W33 
WlI3fWf3 3R3 ^ 3J3I^ I Sp'ft'S W313I33 3#3ot 4Wt 43^ 
3»ff 3fWT£3 3f3C3lto 33oI2gft 3131 %Tl3t ^3 Wt 313^ i W3 
3ltC3%Sf (Pyrenees) 3£o 3lf33 313^13 3W fWo t^T% 
33ot*tft 03313133, ^3133 'Q 3T33J ^3313133 0)3 313 of£(33 
I 33oCTt% 433 43^ 313^1331 *|f33t3 T3333M 343 33£o3 
C334 fwifWoW C33I C3Co 3tt3 l 4otT3 333 *jfs)f) 33o3t31 3131 
3t373l%o 3C3 3£3C5, W 3#Pj3 43 ^33 3^ott3 3lfel WTC^. I 
33K3%I C3tC&3 3i3HRo 33CW 5 ft | ^3C3 ^3f3o 333 33s 

<2# C*f^5, W3OTft3 C*f3l5, ^#3-ol3o)3 C3^5 « 

43^t¥l^4t C3^3 ft3Hl3 3Tt l WPpfS (Zj^t 331^ 

W3t3ft3 C3^5, ^33 WI<Alft4l3 C3t^ « 3f%3 o(R3f3333 C3t#3 
#317® ^§0 3^3^ I oHJMj 33o£iift 3^C4'3 f^ C3f£&3 3TC3 
3°sf35 Wl C3Co 3113 I (oftTfTo 3 ?. H g l*i-43 mWTf 5^31) I 

3303^3, 3WTC3 WlR»C3 3333, Wt 3%*Tpft f#53 
^33 3lo^>o 1 ■ 5 jf$Tft3I ‘3 1 3 ; 3fwt333 ^331 3^3 ^>o|TW 3#3oI 
35J5o3 C3C3 5 513 Q f4g f3o 43° 33K3%3 33o«i vp^ C3C3 5 Od 1%g 
t3o f3tb fes 3C3^ I W R3MC33 3o f3*tt3 33o313T3 C334 4t 
3olf)o|<i 313313 3T3 b-o f^ 5 ? t3° I 4oTC3 33ocf)^l3^ off% '*t^Q ; 1%1%3 
■^33 ^lf3o 1 

33-3^ 

. # 

^rt^st 1 1 <i vjpi^tc< 

■yp 05 ^ i s^srf^ lc ff^ 


er^TH <ra ^ 
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'Sjm-fP'STRP R'SsH 




P^IP I PK5-Pf^, UTPP fil'of's ^vslfv^ PTjPTP^I i£jP>fi> ^nl<3 f5tU3 

4P 5 mm pspstoi ^5 %3ic< fpfng^t ®ti« p^m i 

PP3PP *\<X\W nrf^ ^ 5pf CPpfS pfp wrr^t ^C*JiVi, mm 

15 ^ P®P mmf^p fa<m}P mTfpfP (archaeozoic era—'SftPCPP 

mfe^Plmom mf^ £||ftp fp) CPCps sntnf^rf^ P[C*m tom <TP3 ppp 

^jp vs ^3$ at ^ffpft %srt ^f® pf® vsT'Wfri f^pucpm 
to CPCP ftolim 1 PI^PWIP *tTIP Vi^v^v® mm '^ft P>CP 4P?. 

'^T s,c t epem ■mlpp md> 1 mm idt mfp ^f?m mi<Mw ^ffp<ik'® ptm® 

P[P I PTfp pUlP idt £|Q>?jf P® 9 ^ <JVT)^<p <Jigr() <3^)1 >1&<(*f?l vst (pV^ 




’■jm toptff^p mtomm ^pp pjt^t ^ 

ppcpp ^(5 miPH pm pi cp ppp i£>pHc*i pfp^lp ^ 9 ifd'®ftpp p^p 


P® 9 !*! P>CP I ^f§P mfp ftf«s| 'SIP® fpCP SKlf^® mm PPP *i]'® e 1 3P '©PP 

pcv®p 's tom mm 1 amttp sipcp pft « pfegp ^§p ^mt 

ptcp tom topm shiwp'g ^pt ^ pip mm to ^pt®p 

SP^^K I 

:jf5Rg P^|Ol*t ^P5 fp^® ^Sm S|^ 'Q to’QCPlcm PP 5 twt?l PJ1P 

<si%p pm^cm eppt pm i wicpp mm faifo'fa 4 'smamm 3ff^p 
m<icbc^i 'sp^^K rntpm%m ptompt's fmraP p>cp i ^-^tooicpp mfp 

fpm*Rmp ■pp R.cpcp 'em! *[fpftp 'Si=it>cifl’?! '8?F^' ! j c f mape^p pmst 


ppm 


>akv®nto a§ 


emsmp v»-^ 9 i[d's(. 5 iP ptfpp apiPm ptolmpp ap° mm ampm 


pmnm to® pm 1 m-^tomiP to tot to 


^rTpmm pm mm i ppp% *nfp 'Q mtmm ppm^fpp fpp^m, ^p>fS "stfe 
c#«^ei PPilfe PPstfw 'Q p^p^p 5 pmrnp p°T^ i 

9twwyp PtPm ppmm ppc^p mm «tf^s ppp Pm to p^p ^ 



wimp pjm fp'^'® PtPt fipfipm pkp fmm pm ^p° c*m 

Pto to to 1 ^Pto:P ppm 
prfpp ^a ^ psmrn pimtop pt^pj ^ 

^^<1 (R*f cm*ii' 3 cP to pm 1 cp ®t e ii*m cpm ptemp 

pt^ Pi cpf^p cppip cpm p^m to ^p ' 5 imTcp “Pl'® v ® ^p ^p" 

^stPt p^tvgva p4"Cv®P %P 'PP^'® PPC^PP ^JPo PfPP P*cP 

^^nm ppp 5 mfp 'Q PTemp ^p° ^ PPmm 
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R<1'0'I 33® 'Q 3% "SR;*^ 43>fi> TO b CTO 3T3t3 ijfU TO Tfi ^ TOTCv' 

Agfa'S TOC^ I 3f3 C3^ 3>l3iT3 fcl'Sslft® fro 4?# 3 ^ 3 f® 

33# f^Rcf TO 'ofTOI C331 "TO C3 43 4f%3> f33T33 ^33 

f^Nrfta, C333 '5' 5 [C^3 ^3f35R;3 43f^® “31133 TOlT®t, 3lf3 

f3TOK33 33 43° ®*}t§3 TO *#3141 I 

333 (/TO 5 , | ,p jl&3 ^^ifwilTO 3lf3 &I<iPic<P ^bCU 'TOTO 3 5 3T® 
©3 s 33T3C5. ®33 CTO 5 ^ TOTO13. TOTO 3TO3TO3K.3 3F33133 TO 
bC3C^ I ^#3% «lf® £tfft33>T3 CTO 5 3%35J^ 313313 f3^ 'Q 

^CTO 3T^t 13CTO3 Wl TO 3f'33I3 srfTOt3 ^33W 3f33« TO^ I 
3^‘CS3 TO33313®! *3 ^333331, 3TOT3333 'S CT3FTO3 33^33 
3f%353 43° ®«TO 333 4 *ff® 43S. C®S?1 'S «TOTt TOTO3t3 
P(32l3t%3 '®TO3 313^ (331 3T3 I 

^orfft® 413IC33 STtffa -=J3 333331 3^t-3t313 3% WT333r3t3 
353® I 3333 4 3TO TOTO13 3TC31TOT^ 3lf3 'Q 3I3J %TO 3lT^3 
C3I3H #s I 'o|^|\si 313133 Wlf®! 4335[13 C313 5 43)^1(3 31®T?1I7®3 
^313 TOT 4 3TO 33f~3l31 3733® 3’® I Stfffa 31*13 3^3 C3l®, 3371, 
3^13 *#33 3f33^3 Sf®f®3 4 ^<pTO 3 ®33 R»<t%7 f^3 I ®T3nR 4 
3TO 3^t3 TOf3®1, 3'oi3'51 'S f3^3 3f33l c t TO3lf*1 ®TC3TO> 
2ff%3WTO ijft 353® 43° 33-3^3^ 33 333t ®TO3 3TO t3TO 
33 j 3^0 | 3 ft 3® 3® 3’® ®1 ®TC33 3TO ^TS® >3 

^TOT333J 313 troths 375 I 

fifff%3 33l3f3 fTOlf3®1 TO 3T^3 TO TO®lfl3®l3 TO^M CTO 5 
4>TOC3 ‘it’ll®I ® oTlf^TOT fTOT3 ‘T’CSC?. 43° 4TOT 33“ 33 s 333 
vol^ l 'ai 3C373 I f33T3t f3^® 331, 3lf3 35,33 'fl TO 3313 TOlf^ 5 
3f33lf33 3fe3 TO3 ?fC3 §tC3 TOTO ® f*13l® TO3 435. 3132K3 4 
3353 TO 3313C3 5 3t3lf33 3T33K33 TOT 3TO1 31313 1 3(f® TO333T3 
TOT 3'»j® 13 -5j)33 3ff33l<*t C^13 33-3^13 3U3 3f3^TO3 3TOTO I 
CT3TO3 3tf33 313313 43^ 33X1 ^313 ^3103 3t3 f33(3 4^ 

^f®T®T3 l TO^TTO3R3 3131313 3l33R(.33 TO1T 2J313 2(313 

*V 

■3^131:33 33H3 'Q v3^33, TOTO1 33TTO13 TOT 3TC&3 C3® C31^ 
fln^3® '3^14’C.ll 3 33<STO 31TO31 C3®3 3T3TO3 f33TO, 3lf3 £1313 
3131 31^1® 1TOT3 TO1 CTOi ’33TOP w f^ t5|33l^C33 313TO, 
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fw ^ 

*IWTOfR<F frolics ^ %|TR RJl^fTORT ^RRpRs 

^5RT f^ftST W *iTPt £fN»fe RTO (TO ^ 1¥I^ 

^ toi^ i Rffa Prro 'a Ptoiosi ^ 

^<I$IH <j<1$J<l ^H<5'STll^)<3 $p>$,|R >MU>CU 'Q?( 5 ^^ c f o?TO?R 
'RSP'fa R<!R TOfj]' <£(?$. | 

wrHr R^t-£n^>R fwt? sr^f^RB rc<j oqiR 

r<F^>f^[j^ rtto. rt i£i^ PrPfg ^r*fj rto Itoirbrr sf^nn 

TO I TOR^ R>TO3 “RtfR? fwBr^H WNR ^ Q^Tjig 

^iPP'a.js, ^totrr ^srj <m*\ rr^t To' to ^r i ^n$RR> Rft src#*m 

1wra TO*f ^rg^TT ~$jm brh#b R^ft srw RtR rirt r%j fR%^ 

r^r ^$r ^r# to rrt;?r^ to w ^r i ^r# PrPfg 

<H*mi CRtR RTRngt <£|R# fTOR WTTO r%r nrfR to rtfs 
CH l b=i1 t>=l RTRITTR vSf|iH RTpRs RR, ^-R <1 i^TORR RlPlfR^R *rf%R 
^TOR TO RtR TO CRb<MC<f RftR RtfRR RTtTO RTR^tR TO R<gRRR 
RR I RRR '©rllvb-sl '5R?Rj ^' S TR>|C<1R '5RT 'TOI^. '5t‘' 5 fl s Tf Rft ^f§ <K<iCR I 


>i-qjci tp^iccl’SJ R£RJ tj’ITj ^-R^tR <b CR C^*i 

totcb ^gf*iB ‘wrowm R-hhi^ch’ ^ rrHr ojtf to1t5 

CSflRstR BBCRi> '3TRRT Tt?t-ft ^R° ^TjT i£|RiR 'Sfsf TOTR RRR CR 
vSfwlfan RR ^URC-IR TOb] 'Bit'll RtRJ ^pFR 'Q flPcRR TOfft%R 
^RR fRBR <KR I ■£| < ^>ri'SJ RR-R R$,CRJR RCRT <ftR ^TRCb ij’fi? PiCt>t<] 

TO WRIRbbIM TO^RR CR^ RkRR bIRrITO RTO RTRTR 

to rto?tr pRRfD totcrr rbIr ffcara wrft rkr i RPra cto c^r 

^f%UR apSRR <uf^©C<H. < T» ''5RI £jp>tl|<] "sn^RR '^P'SlR ^lf?l^ 

C’T'QIT I TOT 'G 'SRR C<MC.^-51 RvpfSp^ ■{il'olR^ fif^RR ^iR5t 
"5H 'StC'il'3 *TRt 5||c<P I C^M C^M SRcn ^®T 'SRRI 
RbM 'StR'l Gf’SR^T SlPhtlN RT 5 ^^ CRR 5 ^ I PPl»T i£C°1S 

CRRS 2ft%i^ 'G ^tB^ RRR ‘'#fbB ^ 'S ft iSRR (TO 


•siRtTRZRR TOrR faf»ft £ff%j^ CTOTRR3 R«RT 

"TO I T[?TTO ^RtR ^bR «QRl RRR (b'Pb Rvs^icara 

TOT ■'RTR RRR l b'R'R WR, ^■'1b t T, < tfPf, ^fPf £fBf%R 
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^>8 1 ?[v 5 eR 

^ttwit to srfiror to toto tor fw? <rr i ^rm*n to<j nropro 

^TO ^3#® TO ^iR)^ TOTO TOTO TOTR ^ TO R ?tTO£S vs 

ftCTO TOTOR^ CTOf to TO?, <#RTO TOR R?ffTO <HRf[t TOR C?R 

R^(.<pic<i R>*c<m rrto RR\s to® toto to i toitoPhr cro r# ij’f& 
Rr^rrRf f^f® to to rtr f®roro to?r^’ fct ftwro tototo 

fTOTOR RR ^1%CTO %Sf 'Q TOT^ ^ft TO I TOtR TO# TOstfTO 
2jR}=ill<) ' s Tt s 1 jC^J ^f§ ^RtSfR <p<R <K,=1 TO? TO# TOTO (SRI TOC® 

^twfro to^tt ^ ^ ft tor rrcto ^#ff® to?tr to tot to i 

fo'Sj TOlTOt <tjR>MC<> RHH RR t>R^® vSfvsci 'TO TOR] (TOR TOR 
TORT TO^fronft TORR TOTO TOt'a TOlR ^jfl. TOI TO I TO 
^TORTTO TOslfro £#RIR <#C<] TORT TO5. r#T 3R | TtWfTO 
^ffSRJR TORRR TO’fil'-S ^R TJTOR TOT] (TR TO? i# vSTRfRR 
CTOFT'R# frot^ WTRTT5RT TO! TOR I W#R vR rto 

Rlf®TOR TOM RTTOitTOT Rltra 1 

#RT3FRJ (R RTO 'SfeCh TOpR f## <£(.=1 <J (TOR *}tR?TO 'S 
®RC® TO® ®M 'G RtS^) TOU ?R, CTOTTR ^? RR (RETORTS) TOR 
TOTOR. TO I v# ’I TO 1%^ RR TOff® ft ^TO 5 TOR®t TOT TO? 
TO TOR TOR TO!J TO I TOR RR?1 TO CTO> TOTI (RTOf ®fl ■'TfTOjftc® 

#®r fkro cttB r°rr rcr tor TORf5 ^? ^fro (t®Pt tor tor 

v5f?<]#® TO Ton TOWRT1 ft ^%TO TOT] CTO I 

^#r ^wnrf^r *pt *i'c5ft5\ ^ ^rw\ 

wnrr^f^ *nx<R^f& f^n^tira m<^\ sitx^ ^ ^ 

^ <P2F\ TTf ’angiosperms' *ilc^ v2j^f^><5 

^rfn 1 <if? ~$JM CWR ^1 

^ 1 w.kj ^^Rf%^ra cwfi Rim 

‘^s'SpR C^K <^C<1 C^tTJ I ^^1^ §t ^^1 RPl^ ’^Cli 

zygote (*jf '5r r i^c < plt^^ ^sf? i 

W.^ ^<lf\v5 ‘ 5 f^ra f^T^t C<HC^<1 ^IK^J RRi^ ^ 

triploid endosperm nucleus $ t<R l ^ 2 ygote ^ 

endosperm undeun endosperm ^ ^ 

wit R*iic<i r«.<$* ^ i 
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'5JFf-3?3 v ailC^ 


S)r<l 


Rt? ^rc^m 4? o v orj vsrra 4<r>fE> t 

C^rw? ^TTC^ f Wf* ^ ^sTC? 5 *P5to ^ 



^%?t? ^Hj^il fififR M*ftj %5ft? *t«tj ?Rt 
W8'»lt < 5 4 fWTJ T?W ^fJC^ I oj\ov£)^. fi| 


w*tr srrcnr® 


(<to fto ^P5T ?R7 *T5ifei ct ?tc?? 

^jIvoMmO Tv « ft WW W’(TSfp5ra fm torffr 


$rto <m^ 


f'fil*1 (WH m\ ^l'4C< J Wf^s <K<H 

R 5 '»IW “^fft "fl? 'SOR ^“'1? ^fR? WI f^T 'G <H(.\s<1 vst 

vsrnrrs ^c?n^ i ^r?to ^re *m ftos? to w? 

?t? ?ttfa? ^jRTt ^ £r°k 4? wra ^rrara to? wttw 4pt 

<££? I <4T>T CT*T ?l(^s<1 W^T^T? ’W f?M? 'S'ssj'l ^5*1? 

W*(*\ C5w C^l I 



S 8 *RP°*RT ^T$?f?t JfPVf-^FR, 

*|*ij C^*3J, 4*fpRF PfaPfPfS ^*RTT <*PF Pi 3 P Pi'S 

pPra <£T^ ^iPc^o, ^F®f R*llW ^Icm <pv$<pc<p 

$*ni ^rrP Prcn *nP* i 

cn*P t tf^ F T*fa *i"dnlm itctos P*F*fa I 


^fPi^c^o 4*rm*pj5; *pm?i *iPR^ 

vsrf?rft "<Mv©^|’ ‘ lr fFt^ ^llR^lP^ 'Spf ^^5 'c < pc' 5 £<K*1I $<K^I <Mf I 

CT tectonic plates C^*f ^Ts^lJ^ 5 ^SI*f P^3> ^ 


8 



■^31 | 
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ff'SaM 


3trb 


Wffft ‘C^'Q¥T^’ x t T tift> <! s?«J b M 3J33F5 33 43? 43 3t33t313® ojsf 
313T®, 3FTT®, 313T®, f 3T® «ft 31 C3R C^3 «[331 M34 
^sfK 43*^ 3333 31^53 43? 413 s If <b 4^1 43R 331713 ^3 £(33*t 
3R3 I 4'5R3 ‘3333 C^3'G3T S J3’ '*3313 4«f ^31^053 f33ffe ojfk 
4<^ 3333 31^53 33 l 4 31 C's ^T® f®3lt ^31^31:33 £1T®J3#3 ^j%3 
1 S%33 2ff^f5 2pSfr1%3 3^3 33^TC3t3 3£*3 f^g 3?3T35 bfSfff® 3(3 Ig, 31 
oRJ 2pSflf®3 ^3i3 | ff^ 43J ff^ 3?3J3> 2fWT% ^T3f*ttC33 


C377J5 4M31 I 

4^ 3T«f3J 13313333ft (33*13 3*3135 4<jrfg ^-fg £33^^ 

4M3T35 43?, W131C® 13*^5 4lf3 "5J3 £3f*f?3 41331313333 3^3C® 3Tf3 i 
3^ 33 s ^3313 4<f 4j|PiC43 ^3f^f®, f3^®M 3333 37733 

C3I33^ fBff 3131 ^3" 333>; 43? esters.333 4f®f?oo 3l3l3f33 
CTtpR* 33lf C3773 C3t3C®3 ^ 33 l 3tff 3H51 4Jll3® 'Q 41137 3 R M <3 
3?f3Jft3 esterr (3=13 33 I 3*3 31333 ^t 3J C3 <1131*1 If <> 33lff5 33®; 
<PC<1 'J>IC<P protopectin 3t3 I 4^ t§3hhfD C33133 43?3j f^g 3^3 
C33T3C^ 3C3 C3C3 4<PW! Pit3 Plt3 pectin 15^3*} 3>£3 I 413 4^ 
pectin ^“llufTP 333 'Q 3 tl HI'g 3 J 3>13 C437T R (3 ^®t3 33133 , 
^t3333R 2rf%1^ 2f53f%3 W13 , a c !1'®i; c t3 ^33t5 3tf3>J ff3i33 333 41 
3?*t34 ^33T37T3 ^Tt<WJ3 3333 ^3 43? 4^ ^3T3f3 WT3 
^^f*f§7'QC^lIC<3 13333 333 I %3 4lb<X7t3 b=Tf® 4^ 47]3f§t 4 ^ £ 43^3 
43?3j f3%1^3TC33 f®434 4<I3 1%f% 3^C^3 *3§ 3f33l% 733 | 
4^ 3lf3f%3^g 435f(; f333T3f^T frslf 3>317® 4H3l$01l 4f3'QsC<5 435t3F» 
<K<I 3l^® 43W1^3W 435fl> ffpf? 3t3 3lf biPi^s 333 l 4^ 4 3^ 1 ^3^ 
C31R3 4^f5 ^5f3 2H333133 3*3f¥® ^‘31313135 f33T33 333 IO 
^5113^03 'Q (33 35tC3Rt^3^5 ^f<33 31133 U^TSi «f<^35 

3?1?333 3^313 «[»lj 43Wt%33 2(331^3 33 I Wt33l 35«3 'Q 3T3J33J C313 5 
331313%^ 3R3 3513 311% 1 

5sn3tr® %i^Pr® 333 ^3333 331 55 ^^ 3T3U3 <3 «n^3 

^«,3tf3® 33 5$1 Vitis vinifera 2fWlf%3 I 4^t®1 W13T3f5o 3?3J^ 
3®3 2pSft1%3 W^'S C33t C3(7s 3H3 43? ’Sfa 2f(7s335gt3 3^3, '4I<5>I?I, 
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irfeT-^SrRTJ faifiaH 


yr<\ 


TRf. 'Q f^? 5 fes df£3> 'Sh’B C^R^ 5 


4 


w oi i ^c<i<) c*m «t«t Rw« ^'STrm wpp, ^ 

tofss wnp, fa*ift*t, -sRrwt m % cjfte f^? ^?n m i f^hi 

Rnw ■snk^ ^ i ^ ^ 3*fR %R<J 
af^TR s\m mm, wu ^ m. ^tf*f. <r i ^R^ft 


SfRJ ^RlB ^fl'QWra <^>-«iJ<j> cultivar SIR*? 5 H\ 'Q <jfeOTt 

*r?n?F Trm i vs#?fs c^rw^ *tr^ (^ ^wrf^ ^tpi 


phoenix dactylifera—C^l©^ TI ^(Hl C^d P, sy 

■csr^ wmrm) m\ *rre v\ 'spj'RsT 'q c^m^m, *ra*r' 
fm M*f§j jiwi TiTft ?tr*i i m^rmj f^rcs 








^f*(tj 2f<PH ilfSH f^ Tjf^Q (71 ■?R*?f "*F*f*i ‘ s tr*ft' 9 Trf*l ^ 141 ?] dR^ 

*1 # <trf<i wf^^strr 'Sim i 


1 ®s|FJ4 8 

1. Steingas, F.A Learner's Arabic-English Dictionary, Beirut. 1972. 

2. Went, F. W. The Plants, Time-Life International (Netharland), 
pp.56-58, 1968. 

3. Miller, W. B. and Leth, C. (eds) BSCG Green Version, High 
School Biology, Rand Me Mally and Co. p. 666, 1967. 
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JO o b - sjpafi) nlft ('®H f'©'®(.s) nt fe^ n^*T 

<w 0 ®m) 'st-s i(fesTw?) nr ^f^nr Tf :g fm taR 

:f T^ W^imt ejlc'ii, ^1? <?!(.?. 

’ffe'Tf't PIP'S W 'OlltS. I 



1 ®T‘' 5 r^n wiwn nt nr ^f% »rm 


CW^ <><1(.^ (71 foP «^-s»lc«il ^ '4'*H fe 
ft-c^mnRj ®8ii^ ' s iwi nt •sji^rts?. cn ot* ,s tc¥ wttr i fep 'sra'Q cw^ 

n*i7R (R >SR rp ^T'5]^? CTOJ C^H nf&fe nfafe? 

nrt-'Tnn fefP «rrc^ i 4 ^nsr.wnrp ^jfSt® 

>t^<>'o| P'-rRh i 


flet-M ^<pfS ' p fP‘‘T<-fi RsTtl^ i£j<r>r^ ’OI^FT'J ^fnl PP^ 

*l^R zygote’tfe 'o' s M ‘’fsT^JR *3W l *H*T <4^ zygote nf 

w fen ntn ^i <n*nnn fe®fe ©<f ^?i 

■'l^'SJ Pt*l 'i| < J i fD blastocyst , lfS'o I n& f^tC*S blastocystP ^rnf^n 
Cltllc s i (endometrium) PfTI Pistes ^t' B T s T I Wo’R 

fHC'Sr-s srcn*f i&'sr fen irtf ^n i nt*o ^ wn>ra nt®ra 

ijfypfsrfen <£]??. iflT 5 q°t ^71 I b$ «T# i^'tfen 5 'ill^M’F® 

fen ■'srj sffe esnn 5 c&nt ntn nt i ^■'T^ w 

chc4(?i *'fs 'srtr fe'® ^sn* n»ra i ^rtn '5^ w cicr^ ■ s j c f ^5 

*W blip's < Ml I* 

ntmn't'® ^iZFt^ ntnT ft fe? fens 5 ^nra nnn cnt<F ^nra 6 ) 
^ gnu Ob- nsR *fn c*tn ^n i wnt PP^ ^nra fer 
*tn nt <m 80 n<sr^ fe?nt c*n nstggnn^ (lmp) 0 ffe 9 n ^ 



nsnt^ no? i fe? c^h c^ai nnn <ptt«i<i>5Pf-' 

^fl (-^Rn 3p1^ n® s, Rns festfe® , ife*ft-8 




i. Zygote^? JiG-% SfnW® C^lCV)|«tSj 

'or?i'»lP<p'si« ■^Ri; e t ^rt*Ri-^rt ,s ifP ^^it® mr5 i sf^fe 5 iv»'»iw 
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'SlM- 





W «n?r >*% ftorm ^s *np, ^ k*tfks5 

fl'slk^ 3H '2fTTT i-o% 'Sfta | 



S W'flTO f*t*3 ^fsfB ^G¥T?I 

ym ■srra *o% f*r$ ?m -m \*> wsro ftoi ^.<\% <#3 to ^ 
(T^fi m m°s wro o% f*r©^ t*r*frorc®i ^shito 3# to ^ihm 

7m fifni v£rs tos <#g -^5 c*r^ toi 18 


'SMI’t'o ^NC 6 ! R^^lsf ^<3^|<; \a»il»?i e t o H\m 


(Turner Syndrome) TOI c^NC'srN kf*f§ hypodiplod, 7 Tl i fP c n® 
8(1 'G vb|\SH PhWjM (Down Syndrome) '®lf%f%^3 ; 1^C'STI*) Rf*f^ 

hyperdiplod, 8^ I Mutant gene TO^P 5 '5P 5 f 

^RW 7$m ‘'’fTP P5R CTO> 1 *ffk, TO 'STT^rt, ^TOI f*ffc (thoracic 
kyposis), lumbar lordosis 'S ^ ^ I 'OI fa 4> <[f% 

(achondroplasia) l 


'Sim is 6 ! ■*rfW'Q mfw^ \5TO 


fa ufn rR tt( ftoim ^ercn? <kfa tos i R^R» 

<tto i <£\m fafro ^T TOsK ^ WR, (RwifiJ-i), ^ 

(o|jMC<M^), slfax/slltt ^RTtsf (TOlf^TOrnf^-C^PTftf^ 'O 

. , si%^oTO e t faiPfft IPJ (anticoagulants-Warfarin), 




agents (aminoperin), 

«!>lUlfa<JS g^T (m^ 


7^t7\ srro farefat 

paradione), antineoplastic 
corticosteroids (cortisone), 

?RPt%3 STO 'Q ^UKTO ’ s rc<J organic mercury), 31^4 

'Q^ (thalidomide, lithium carbonate, diazepam), 
q (7T5R LSD (Lysergic Acid Diethelamide), TOSTPUT?! 
vfgTBfJIfSl ^k'Qvbl^S, C^f®<3 «ul<pfu« ^rft'G'Sl^l, 3Rifl»N<P 




#kl<J (Rubella Virus, Herps Simplex Virus, CMV 
(cytomegalovirus), Toxoplasma Gondii, Treponoma Pallum 

( fafapfa >\ C3H VkTJ), <lf*Uf<^ c t (Radiationi>o <Jj|\b-i5? 

,«M&® '^'QTTt) I 


v*iH vjk-^ W( 



TfWfiJvi ^ ^$1 


wm. ^* 0 ^ 


^ Wl, microcephaly (f5j 
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gbo 




^gwg 'o)'<?|'»||<i<pmi| j g>|i | eg I Ws ^05 (skeletal defects), wd? 

iH'GTn ^T=3, (cleft palate), (cardiovascular 

defects), phocomelia ('ftg gtwg Ws ofg-SWT 5 ?), amelia 
(«p5ff%ffa), micromelia (’fjf Sftgftg ggftgg Wg, g#f C#, 
CFR^? hydrocephaly (ft5 WW), microphthalmia (fg 

Ff), Ff gift, 3pmt, gftwt, ggjwg ggwm, cgww^ « 
gft'gigwtgg 'oisrR^f^-, vst^w gw ggwg #w, gjigwrg gw, 


Hutchinson’s teeth (hlw* WW gw WWR 2 gw, CWlg grWTCgg 

gw, %swf5l ^wgg gw), *tfkgg g^gwtg ^ gw?n ^wgfg i* 

(g) sfswww 'S gfgs'g ggggwrg gg#w geg eg f g gwfw tg # 
gg ww gg gggg ggftw ^wgrftggg gftg ’ojftlgw gsgf gg i ^gg 
^wnfggig stiftw g<*tgw 12# gfggftw gg eggg wgj gg 5 rgg gr wig] 

gg 5 l ws\ fgf^j: C#, spina bifida cystica-^g gfig gig wg 3 pfi> 


'wifi fgww* geg 


cgw 


cgw Pftwg 


wftiefW 


wgefi^ wg (gtgg gftw <wig 


gwr) gw eggnog vgg* 2 gg ft c*rt?rcgn;g< 

o^gft g#ftrcg gw geg gift# .#wiwg ftt 


mnT^R* Win (chorion epithelioma) 

O) gfcgg ^ggw or# « sfR># Wgi £fgg qFig ^ 
gww gieg ^g® ^g wi ftsg 'S'Sig gw g'agfgwHwt ww 


wgrp wgjf^© 

i. gwigftgg ftftwrwg # gw gng 1 srtg v% cgw ig% cww 
gwtg^ig ggg gwtfggs cgw g-o g$rg cg^ ginw grtg 1 

g. gMftfts^ 'S'SR fgf*f§ ft's 1 iggft ggwW ftfsg gwrfgg 
'G^stegg wwi gcoo $fft cgw ^800 sag geg giw 1 wt g r e gf&w wna^ig 
ft® gwiftwg cFg cg*tt 'swwg gg 1 ^g;g 8 (too sftg ggw gw 

cggi gig 1 *2 ftggg fgwtftw wiwimi gfgft§-< 2 - <2 wgr cgw girg 1 

• . * 
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R'QaH 




vs. f*T® vQ WRTRJ R^fRR RR?IRR I 

8. r?.r^ rrs? f*fs- ^rsr^f f*r® 4 ?r> "rr^rr rtcr ^ rhr% cwi 

thoracopagus (R£R>R RftR ^R 5 Rs^S 5 ^lc<F»), cephalo- 
thoracopagus (' 5 TT^TT 'Q ftRR RftR Rs<jj'3>), Siamese twins (‘ffR'g 

cstm T*m 9\^~ ^rt RrfffRRWtR r?^ rojc<m 

Rj1%^ fRRTRR) vgRs. RR'5?)"ftR ^R (parasitic foetus) (^CRR ^RR °R 

9m rtcr r^ riw) i 


RTR 


vgvsKR W<\T$3 RtRi qtRR t^fwfR 'S RtftfRRS ^RR f%R5Rt RRTCR 
<TRtRR RT&1% 'Q ^5ff% CRRf RTR ^gR° <RRRt§; ^flsTT^ 'sf'^fRt 

R RfR'S RHfRR> ig#R ^ fRRSRtWtR Rft RR I RRR RRtR 


'SRjRvs W3f fRR#R "SRI^ WffRRTCRR CRR3S <gR* ^jlRR fRR 


4R* 


RPJR CRRR vgR^ iRf# RRttR 'sRRR R»%5| WtRF® RUR 
qtRR ; RR3R WIRT'S R3R I fR*$ %R RlRRR%R 


RF5 


RW WlRt R3R 'SRiR I ^ WlRtR 'StRi fRtRR 


fiftRlWR (CRRR 


RTR RsR iRtRTRtRR 


Mt 


^1^ wTwTRtR 



'G w^R^JtRR WfRRR RRlR^ft CRIR RlR’H 


^RtRT*?t 


fRftt f*TQR WRIRR to fftfc 


Rjfcx.RCR’ 



Rvjj oflWRTRR RftR 'Q 


RTRR RRt R^R 




R$RS RlRRTCRR Rt RtRR RftR RkR3 WRT TfsTfRR 5 RTRt 



(>) RRSf ^RTFRR fRRR^ ^’RRTRR 8 4R*fi> R^R' ^RTR 
9m RfRtR£*T 'RRJ RRlf^R RTCR >li<pV; «. - - 

(>) igR# f^fRg RRifWR RtRJ fR%R ^v*t Rt ^RIRTCRR W^RT^ I 

iglJT WRRTRR RRTf 


^rfRR^RR 


vf^ppfRJ ^ ^ WR SfRiR 
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'SfRst^, '© c f^fvs Sj|R>, ^WT® 'Q 7 T5f^T?R 

C^3! RPrS t 5f^' ! ’fM CTW i/(,«7 I ^ft^ c t T 5 r ?R‘ 5 1 ■*tfta^ f^ 

5R*IJ<P *ttf<r$f^ ' i M^IW<5 'SrJlfrfo^ 

i£1^>1t> ^jltJlH <K<1 CjC^ i*R“ Fibonacci ^“^iT! 

i,i,^,o,e,v,. os «a®r 'sniR^ ifc ^ ^prno « 

f^srR^? ^r?nr^ 1 ^rH<i *<? % ^ 

'3<|^lt's 13 R^?jfD<l ^*13 R><£l [<l<s|R\s«|t.<J '5lTC=TR 5 ' ! 1Fs <F?TI l 

'»’<IJ J j <4 S 

M 

1. Thomson, W.A.R. Black’s Medical Dictionary, 33rd. edn. Adam & 
Charles Black, London, p 370, 1981. 

2. Moore, K. and Azindani, A. M.A. The Developing Human with 
Islamic additions, 3rd. edn. DaraLQibla for Islamic Literature, 
Saudi Arabia, p 94, 1988. 

3. Mac Vicar, J. : AntinataL defection of foetal abnormality : Physical 
Methods, Brit. M. J, 32 : 4, 1976. 

4. Mckeown, T. : Human Malformations, Introductins, Brit. M. J., 
32 : 1, 1976. 

5. Thomson, J. S. and Thomson, M.W, : Genetics in Medicine, 3rd. 
edn. W. B. Saunders Co. Philadelphia, pp 344-347, 1980. 

6 . Huntley, H. E. The Divine Proportion, Dover Publication, Inc. 
N.Y, 1970. 
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s ^ c^prtw rcr> crrtr Rt to « toto rrto to 

TO?, flsfM RTOR '’SR CRR; 


s * siiiTO wrarfBs ^xr^nrt rto toc^ cr, r^ tos. rrwr 
TOU frtyR* TOICTO tlMf I CTO *rfw Ml to crito 

WTOTOCW WR! To ITCR TO?. CTO RRtRIR 'S flap's TOR 

TO tffi> % % fl^ TO# CRR^S? Ml TO I CTO TO CTOTt TOiR 
fTO 1 ?, TO TO RW RCR CR RTO§f "TO WCRRCR TO <PTO 
TO Rt I WRR TO# R$ Rv5 fR^R# CTOR RRtRIR 'Q RPTOIR 3 

totor fro to TO i ^ ’ffro to^Mcr to# crcrr #tf® 

To, WTOT 4R# CTO CTO WTCRR# CTO Mto CTO TO, TR?Rt 
CTO CTO *[fl%W CTO TOT® TO I 4 TOR ^ Pi CTO MM 

TO #3 wrcro toMI « tow tor ^ft to to?. wcM wtto 

RHjR# RTCR 'SfMro R# i <iC'ei<} fM 1 ?, TOfc TOTOTCR ^3^ TO? it '® 
TTOflcR 1 flwtR RF» RRR TO RfRTO&R TO CWTCR I RTwTCRR M 
RTtf$ RW TOR TO TO# fl*# fTOFl? c Mft TOR WRJ CTO 
Rt WlRRt RC^R Ml %TO TOCW M I 



TORM'TOIR CRCR 5 *41*^*1 RW R'jiTO 5 #Rl «tfTO 
CTO 1 *! WPTO I TO WfCRtR RTTO ^fTOBTWTCR CfRR RfRCR CTO 


T#f Mt #3 CR CBtCRR #*ffw RtRfTOottR RRi "TO CTO 


(wmr« * ? i 

#TOg, CTO 'Q ’}flftt[C&R RCRt R?Rfi^5 Rlj #TO^rfro RTOt Ml 
dlR?, ^RjJ TO '»!wf^ I TO® TOfCRR RTfTO RBI-Mw To I RRRl 

RijRlCTO "^CR TO'S wtCRR 'SRI RtR RTC*fR TO RtR I 

# • * 

RW RTKtR ^R RWW'G RlT TO 


CTOKTO RR RW RH froiCTO ^5# 


TOtCR WTO 


RW 




'Q R ftda ICWTOR RRTOR TO#W TO TO” TOWCTOR 
Mr "TO I Rtf&CW RWT ^ftR CrM ^ v5fWt® RTO TO tiro TOCR TO? 
5%^® Rt^CSlCWH RRRI^CWR WTOTCR RlWRMR WRITO^BWR TORRR 
TO I M Rl^dalCWR ^%TO Rfw 'Q ^TO TORRf! I TOTO CW ^ 
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■5.C&8 tow 

ro®torw ”<igi toj7W5. ^fcw to ^i^(*5ic'stm ^•$)to 

^to tora rotsj tot tot ^ittto> ^jrfto'ii ^ wt gw 
Ml wu i ^v»R;<r gimw «£R* togroro^tT Mwr^ 
toatow? town wtocs <n*fMto ^ ^tow 

M'tj tow <imicw wj ^rrftoo gtos srw* i ton ^w cwi tow 
ct wffr «ts*wf toto ^H»p ct*tw £ftow £# ww a--3 
to$ toolWR toto wtto tow w*n i tow w^tra (to-4>) 

totQaWh* row wf5 fww to gtwt roM s 


atmospjhcak: IWTROCEN 


Denitrifying 

bacteria 



Free -living 
nitrogen 
fixing bacteria 


ffej- 'b o Hi^tSicw 

^'sw cwft ron wt to^<i iw^t wwr roto» 

to^ciaWR row ^ wiw wtn w ^’'5 ro wi 
^rtow ^to i ^ton«i c«w Hwrort wwt 

cwti ron ct 'fitow ^toto tow to'® w vws. ^i 

wro wp«ti to to ^ i 

TO^wt ^ft wtonft crow tof § in towfi> ^ % 2>ow tonre 
^rftow wwrrrorf wt rosw i 

% 

1. Wood, J. H. General College Chemistry, Terresy. p. 377. 

2. The Reader's Digest Great Encyclopaedia Dictionary, p. 1460, 1966. 
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o cjWl W) jil ti ffe 



ivD s ^ cro^t^m ?rro to ^rept??? ttIto <b ^R^vs i 

c^rR'tr to ^s. toh i ^z. ■?m^o ^r ^ 

^T<n «TN|\d TOR; ^v 3 \sT?rt TOff^, ^TTOi faTO" TOI 

■*rf^Q f%f^ '5^r*f% x tT^t i 


^igr^ sM??Tt «m to 

wtito pfcr tor^ ^ g in toto ^tor to tor^: i <j^ 
°}'f^'® troffr fro ftcfroNT s (i) to cto ^ft ft^RM><i wrh, 

(A) ^aR^R ?jf§, <3 (vs) RRTO C5 N RTOTt TOFTft I TO’fR 
'HCT '^f'sR'a £TR5 *PR TO7TO ^TR ^(TO't TOs 4-3 £f<R 

R\» I b W<! •TO ^jf§ ^?I I v£R 2RTO# f^?J (7H i£)^ 

^TOWPtff f^ra l ^itl TOTO TO<P'Pl CTO R(TO PTO "TW 

- ! #ra wtro 'sI^tto ^P^rtft TO3TO totto ^jfl to> (R*n to 

tos. froro wfwt^fwm to? i m 

f^prra wi wf^j% i 


‘il'oKR v5||i|<lf <1=1 cvo " !> fTf? (71 ’3Ij , TO 



^fwRpo ^TO TO° 


TOTO 'Q TO3 ^tR ^[SRH RfR >)l<C'ol^ TOT®1 vQ -SRxl CTOR TO I 

i£rt ^t? r?,' s r° toi^ cTO 5 tori to^s Rfl; ct totpt (r® 

1 %^^) VQ RTO 3 R (^gTO>) TOR7R RTO 'TOfRJ fwTO | TOtrot 
'R^fro Rv&3h afro <pwc5, ct Rij R^jc'®?i RR^f £(v»R vstf® 3 ©, 


r^toto rrr to i rr^, rito stro *f^f rctr ^ts ^wg 
rirr'Tr RRtRTR ^n? rtor ^ Rt i 

'S fRijR, v£)vs aRS ?l1%(7s ^ (71 'St £ff% C^C<PC^ i,b"vb,ooo 

, itor c t <tcsj?i <i|v»ic^ "STnu £ff% 




^ '^tg' 



(TTOC'Q iicso ^ “*7% c?R(5 ■'TO I 
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$>{J 


rir-rfrrrh fen 


ivs S Rl^R 



RRR5- "^R RRRt RfRt^jR 


/ 

'S 9 jf®l'flc v O Rt f%Tj» 'Rlc.^ 4RS, RRCRR 


^JR 1*0Ml'S R-'PIr 'Q RRjIil I 


«IRR's’ RRf^R of<f ^ R#?J ^RR ^<$5 ^CR RTRSl 4R^ vst 

'oJTRlRrSTR fRR*fR feRTR R>Rt 5R I >4? ^l%§tlRTfl RJIRTt WRTUTR 
-olltRlRRtR 4RfRRTR <lR^ I fWil<Hva ^QRt g^H Rf% Wfi[R£vsJR 
'o'I'SRR -0(1=1 RtR 4R° 'Rt RT CRfR> RR^ ort^T^ fRRtfRo 

fRRHT#! '5(*(R1(.R^ RFR R£R | WRSRR, R^S?R\s 'Q fifl^sps ^s£RR (SRI 

<4^ R^uft5 rIrstcr 8 o &8R° wnrf^s <j RfRf*fit-8 4 wcRift's r£rt^ i 

^f¥f C'sR RR RRR 4IMI W^5. R^TR RRI fRIR off%RH RHIR RHR Rt | 
URTR ^ R?*t- ^WRt 'Q ^RWRT I Sf^lRl 3RtR ~Rg vafgR, otfR 
RI^CRR «tS?tft>tR> ^R^tRT RTR | ^IRIR R&R 'HtRtR M^tR tRSSTRC4 

RRR I RRlCR 'Q RROTR CRRR R^R ^IRt RRCbCR %R RR ^R?, ^1 
R^sR fRRtfRR C#o fRRR ORHt; 4T^ R1RRR RR i 

A 





i'S S i-b RR, (ft ^[RS'M^'SrI 'Q ^[f«rftR 

^IglK I* RR, ‘R£R ^ CRtRRt T 5r%'5lRRRTCR -RRR R>CR^ 


'Rlgjl^R RfRRW ^STRRCRS RlRl fRtfSHRR RT'S RT ’Rfs 
RTRtR RRH RR?’ RR, ^Rf -q FijjRtR Irs RRTR ^fRRt 

RRTRlR 'Q RTCRl fR 1 4^?’ ''®IR RtRt ^TtRTRR 4RR 


ftWR, RIRT RT^T^R ^f&R "sps R>tRC^, CR 

RRRl't 4|tnR RtRT fRqf% RfUiRC^! RR, RRSR 

R^R g^t; f^fR 4ft, RRTiRHRT^t I 
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R'Sah 





R?$ RR %TI <07^ ^ ^if^R <Ut^jm £fOT5H | i£)? 

£f«i^ ^rtiRs R’tfiRRR^ <£R* 's *|RfR wr 

*rtc*t ^piRR i 4 R^siR ^ RfR R^iR^iw ?tn^n <fRi 

i RSR em^rR ^ 4?^ *ttR^ ^rR wi 

ct ®rf^Tp ^jR TrsppfT gfr R% ^f&? wst ior?. 4??. tp°v 
Wt^Kt CT R*JG1 fifj} ^5>TRR I ’STOJGR WtRf^s (RSstR^ 

*jRGm csigp f^-gfij ^<n ^ i R^ «R ■*r®rft 

*tr ror^Gx ^<ic*h<3 RR Rmc<i wj *ih c it?i ^ RuR^ 
^sf^tR rRt® 37*1 c,^. i ^Ron , tRw 7 n R?nw R^^a 

(DNA) Wj (Deoxyribonucleic acid) ^Gal^W 'allR*f>'5 $.cac^ I 
< H'oHlD RNA (Ribonucleic acid)-^ <lj<l$j3'3 £1171 R*(R 411^I I 

^tiRge? w c^ RR^ csffRwa w?ra ^srt rna 

R^R'g w RGrc% i RR'S #<iiR? 4 ^ R^ 

RSRCM iSRJ £f£3 ^fRjf 5 ! <HCR C^ICT'51 ^R ^ ^RoW RR 

Rgigi Rc^R'o w[ ^•^'Q ^ R^n i R ^rRs w^rat 'Sthc'® 
*rtR RRtw >a^R c^tc^ R^ R^ ^' s rnTRf'Q'c=Tf ’tR» ^'3 ^ >i<p«i 

^^TRrn?^ >)RGPf #roi ^ ws •rt i ^.w c^iGra 
RrTI CSTC^T RgI'S '5TR5' c^iwi c^gs 'gRti 

<StHGs >TTO51 3GTC5. I RRs <R% R^R *fi^ (R>p <P 1 <=i 0 i< 1 ) « <R% RtR 

f*(75 ^ ■oll^TGI 5 tGR e fH 7 P^*l'»ft ? t C 5 ^ 9 !^? *lR©W 

<(J^\5 l^G® <K*K,5. '^<['3 ^ 3 1 < P°1 ^1^=11 •i'**i C4H ^R 

wt^?r R^o ^R? m*t ^=t%i ^g® *it i wtw^. sf®f=g 

'Slt^ #^1 'Q ’fR^'t ^R^ '3)C*i<P $$ '5^® WRG® < tlra, Rg 

'olw #^1 'Q ^ ^ ^|C^<I 'SFIJ ^C®R3 '<>ll'?lR'5J 

Rprc^ ^T I "SfRp ^ 13 ^ ^ ^fGRF R^ 

^nR^m ^ pro cRRr 5 ,! iwt«f, ’fwr^, 

R^RnPl (sfT c fGI J 3), ^cnSM, ^Rh, R^H, C<MUI4 (quark) R^JlR I 

^i*i'<i ^ ’RR^n^ ‘SfM Rgi ? ti^ra e n 'siiR^M ro^G® 

's&m. gi 31^® R^wf c^t (fi^?, vst wrora 
Rlx^ i 'snro^ R^ is ^ gi & ^rr 

csrCTCfe. ^ wri<» ,? rnRR ^vs ^ ^^R ^<*1 "sira i ^ 
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^b- ton 

w <83 h '»!«(''( vst f*o 3n^23#^m c^f^ 3 

^ra ^r«tw *to *r Ml i f¥$ 

4wrc^3 'srr^c^ ^stor vito ^rp totwni ftm <?r*n *nw i 

"srurp f^iTT? ®sH dm ^ra ^Ito ^sr * 

Mstto n??mrfto ^s^pjvs £fef|%^ f^j ^t‘wf=Tm ®IW?I 

w tow iwh 2 fm *rtw 'smu 1 (wwf 

^ 3jfi nrw d wv ^tw 3 on^T^ ^%tbj ftow ^ 
;2f^ 4 rw<i 1 'sn^x^ to^i gtt 1 



i« 8 Ml ^l^!*f 0«tw ^fg*rp$ <K«H, TO 



vSlW* 


*fto«r ^sr^rtft iftto ^ dm jjt^t ^nr ^nsnr ^rfwrt 

T3R <PM, ^|<qieM| ^fl'4>lc , t '=mIc j i *P*R 'TOTS^Ta 

'^mi Mspm MfaeR $wc*tr ^nwr ^a<a wi ^?r 1 

^lc^ ^5T 'Q 'ot>lC'®i-SJ >^8l'8 froi ^llc^-t I RT 

^STtWTt ^ CTO cwr ^ dm Rt R7WT 

■^t wfto c’TO? ^ 1 ■srrgjrs ^•'Tsrt fto «rtwR 1 


^f&R*3* to*f 

c^fw 3 ^ toi? "R^^fD ^ Pirn's ^Tt^tit ms\ sj?rc^ 1 

<ttto 2RT5. 

*pr *fw sr^t ^fl’ft 3 ® ^ 1 , v»*r *ftfl R*n, c®h, 
tfp, l *tH, to ^jmj fl$ ^gfnmr fto 

*.t® 1 4 to 3 ^ Tsnrmt mt wst * 1^1 Sit «ttfl n^r ^ 1 

1 #5n c f tR^I ^ ^1 ?JvdCH?1 dm 4 TOpsj vgjeTtstfiRS W 

IlCfl ^ <S ICR5J ’if'SS tlgTO't flwi ^>t<J 1 
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fRSR* 1 




fRRR sTR%R I ^HtR oR^t o|*!>i|CR 


RRR 



RR 


rjrepreriri 


RtfR CRER 'GWER RlRRR i£RS. RffRR ^RR C«ER «ftR5 


R1R 


crer rter i 
RRRt rp?u rcrcr 


R#f Rt ^rerr ^rr-^iwr 

Ritf%R ^f|<j 

iRRI^tER Wra ^RR RfRR 


RE^. I fR<| 4R 2f1%feRT RlfWR fRR5 f%*f fejf^TER £fjw%s 


RR 


<1 RRCvs? RTRRW f^R5R ^ RRR 


CRIRP^TR ^RR I RRRERR ^ RTRR WTRfERR R<?ERR orfRTTfRIR RRRT 


IRER RtR 


fRRTtR CRRf RRR ^RER ^RER 
•R fsrfRER RTR 4R? C*IR RR3 ■ 


f&ER RtER 


^IrIr R Rf^r RRt^f CRER ERfRl, CRHI 'Q ^RTR fR^T“t*T 

<4R RTIRTER (^sRRRR o® 1R<1 'SRJ CR RfR CRRR CRTRf RTRRF® RR CR 

RTSrRtR RIRRfS ^R RRI ACRES’ 4R?. CRRfR ^sRtRlfR 

CR RRR CRRR CRTRt RJRR1R RR RTR RR1 RRt RCRCR I 4 RRR RtRR 
°\ ^ 

oHrIrR RfR RRffRR RTRR R^'fefER RtER I ^ ftf3R RtRR RRtsf 
CRCR ^fRCRTSr%r Rf?*t ^TtRTRl RTRCR CRRCR RR I RtRRR 4ER SfCRTS#R 

R^RtR ^5tR fRER RtRER CRCR ^R RRRt RTRWRI Rl'SrRl %RCR ^RCR 

\ 

CRCR^E^ I 

oflRifRR CRER CRTRf fRRTRERR^ WV RRCR RTrIrRER Rift tRER *(CR 
RfR^tR RER fRE® ECR i£|R?, ®TRRR ^R RlER ERfR RRRf 'G RRTRtRR 
f^PttER RER I ^ TRflRER RT®R RRfsf R=TRR ^ER (blast furnace) 

1500° feft CRf^ER ^G$ RRt RER I ®TCR CRTRf RER RIER ^R° 
RIRRR RTER ®[f%fR® R'SR RRl^fR^TR (RjMPlRlR PlfflCR^ 'G ' 5 TRTH) 

RfRTRR RRtR) 'GWER RFTRt RGRtR RTRER RER Rt'GRt ERTRtR RRERR ^RR 
CRER ^E^ I RTRRR RRR 'SllER CRR1 RR ^R° ^«iER CRTRf tR®Ri RR3 

®K 

'ERWRRai 'Q RRTRT -RERf^R RTR^t fefRER RTRRIR RRt RR I 

CRPTt'fRRTRERR CRRTRR CRtRfR RTRlRR (gold telluride) ERtf^RTR 
RlilHI^ R fR%R 5RERR RTER fR*ITR RR 4R° tRJfR RTR (to RR>t 
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'Ooo 


fes?R 

mn^ ®Frfm® 'aiic'ftic'H 'Q nm fen mfemfes ^n i ^mren 

’ffeo mm^TH C^tTm RITrfe^S (gold cyanide) *ffe® ^ mn° mR^n 

m ^mmm cmm 'oiiw<t> men cmm cuen mimfnemn fnrng 
?t?im men ^fen crnmt ^n i mrnmn m 5 i mn# ^jr! efemre&n nm 
feen mffemsj <pRcn mn(*JRj mm ®¥ i cmtRfem ^-?r r^r \<r 
fe®R ^n, mm mt fe®iem gnnfen mm crrt « fe^ femrnq mm 
mem i ^mm c® wi cnem m® mr mfne® cnmm wri Rn?iem rrr ^n i 

cRR-mm fe*f® c® rsrri m® (mm®*!® <io-;>>o% cRRi-mm 

mem) fe'snr ®r® mt Rft©m ^itfes m ^3$ 'Q m® RMfesR®’ injrfms 
fee® RfnemnR mm m® i RTmfe&in® ^nfes mmem sft^® men, fm^ 

cRHicm mne® men Rt (®t ®®m mrfe mrnmr m's®!® ^®en ®i>rm 

rnmgr® mem mn?. feRfe® se® ®m), m®m Rfe® m®e® cmtfnR fea® 

men mme® mm^f®^ mm ®n° ®r ,p r ffermrn erntmt® tefn m® m mm 
feme® fenen c®mrt ¥® i 


®RF)ra s 

1. World Book of Encyclopaedia, Vol. 6, England, pp. 555-570, 

1966. 

2. Mcgraw Hill, Encyclopaedia of Science and Technology, Vol. 6. 
p.260, 1971. 
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s to to (tt, wr^ tottomto^ « TO^tft rto 

froro TOTOR? f%fR ^r TOTM Castrotro w%^ 

froroM toto toctot <ro?. to* toft ^ft wf%r? witoto 

TORTO 


^tot T§f^ 

< *■ 

^#»TW TO TO CTO'ft TO<J (7T TOT^ ‘TOT 
R'o<TO< 1 TOR WTTOMTO^l 'Q ^ffslft ^ K?i(.sH I 'TO?lt TOJR 5 
TOTO ^f§R f%f% %TO %TOTO TOTO TOR I 

^ tot ctot tototo (7i fcr^Tfro wjtotcto tero w*. 

TOW few W? TOT (7T TO *lftai ^TORTT TOTO %TOT CWTTT ^CTO I 

TO§wt TOTOTfTO 2TffTO f^TOR^T fro TO§k fwt « TOTO 

$(7i!TtTO ■STCTOF TOJTO3 TOJ TOTOTOSPTO I RTOTO tfTOiR ^ TOT 

Sff^TOR TOT (7F TOR ^TO TOplTO CTOTO WTJ ^TRlTO TOT^s C^fCTO 
TO*T #TO 'S WB TOTC^R ftmTOft ^TOTTOR TOTRtTO TOR <7T 
TO^<|>TO 'Q f^TO $,RCTO ^ fTOMRPl TOTO ^TOoTOTOt RR R>%5. 

to wrrop tor Rfroror^ tor totjc^. i ^ toto wtf tom 

RTTR TOKTfo TOTO M*f§I TO 5 t^T, TORS, WTOSfR TO^TTOT, TOS, 

iTOtTTO TO 'Q TOTOR TOR »£R ftsfct sf'tfF© TOM TOR CTO3TO l 


WR'S W^f TOM TOR (7T TO^R ’tkrT ItoR (7T TOlTO TOR WTOT 


TOJ 



TT £f^fro TORRfTOOH C'TOTTO^ TOf^ 

TOR oRJ 'o||c<T4>f5 TOR ^‘'TO TOTOTO TO^R ^RTros 

g %&'Gl 'oilPi’^R Ws TOR $,RC5. I TO R*ft TOMR TOlR^R 


TOR TORC1 MTOTO*!t (R 3T?H 'S MR 




tt^tTOR RRp 


TO%TOT TOTCTO C*fRE^ I WTO TORTO^ TOTOTOTO 

^ (tt £| < ^R>c < 7 3 'ij'srTOnR R*ij<2 tot ^cttc^ rto to^tto w%^ HJw 

sfT^T RTOTO TO i WIRT^ ^^TM ^ M #TO TO^t RTOR 

•^e.g^R <ii^? or tttbt \Btrprg RwiTCTO RCifT M^TOR 




sfR 


^fR»TT TOICTO TOJG 
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R'saM 

i 3,'Gnra f^ c*r^ (75 ' s n^ 'si'wrra 

Stw c tl R'&t'lMH'© *1'ajlyi*hk*1 f^Sf^3 ^Tt 1 ^ 

I 



i8 8 '3^. R>R 'i’llgjlS, f*lR 'oH^M*!'* 8 ?) 'S ^|f5 '•^‘Wt^'l, RR 

^rrm c«i(.<f> *iiR t*?*! ^si<t c®pttw 3 ^IR^is 
w^rj fcvtm ^wh, RR «t«i<iHt < p csTsrttwu 

4>M Rc?lCiH ■*Ttr® vs« f%*ftC s T J l*(U3 Ron®! <pW 
RR c«i>iim < ? c ijit e t Rc*i|R?^> *i^l 

I 

^rp^m^t 'Q ^fRrfR 

«n^T*fST5^ « *[RfR >^£4 FUJI'S 3. % i'bS 'Q *tf?if*lt i <3 

^IC«=1f^Tf Wf $.C<1C5.1 

^TR>H C$’.+ ^®t 

<P)'»IC < i •^IsRlR'® WSW (cumulo-nimbus clouds) ’iR'® 

■^, ^^wf? #»iw ^t!R c^fsi t?fw ^«>ic<i 

«nR 'S£§ mtt <ra <ra c*k?\ ^ 

^jRftos <iif&<.<j c*rc*f RRjj ' j f 5 m 'Q *p c iiR 

vst sRt 'S $. I ^8^^ ^Rlc^ ^TRH WI *«JC!5> I 

’sTT^fJ f^TtW ^flRH 

%f%Pf C<HW<1 ■'ttR? ’©'^■'J'f '»R < M *F®T 

<mc^i wftcn, ^ s ^ ^ 'oti«K'® j iR'qsiw ^iwiMt ^i 


'STT^V Wttt <D^tH « ®fWW3 W®T<W 

wsru&z ^ ^Ri ^i c*i, *ri -m 

■srKJW ^T5> "Sf! ^3 xpelJlt*! 'Srt^iej frsR «^R(.<ic^h 
h w) >i ^sfu ^ <pt5)c^ i 
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5TR-'JR^IRR fa'SeR 


mir® ^ R 55 'Q ^o» 'Sttei'Si 'S <rR>i mtKmi 

'o)ic 5 iif&\s $,t*ic^ i 

% 

f ^ ^ Rr®^ RRm^©? 'sw fcs aRtfm TRsifm ^ 5 . 

R^t < 4 R° 7 T% 3 T^ f^TCW?f^ vstCh'd 5 =TR *R fcsl^i <TC 3 PlC?lC 5 . I R*tt 

*nm#, ^*r^I 4R° S <nfR toj'Rsr i£)*rr$i <n mR#mi 
■'Ttf^f r>ir i v , «rsr^‘ 5 t ^ mmi (71 ^fB 'Q w*p C^ICR 5 ■‘’TffR R*tt, 
ffit^m© « 'SftOlf^N $*R te aRTtm ^Rl RTmmiFR afsRR tRCRR 
fpfw (to i $5 c^ % Tgfsra ftw «nft smss 3 =tbi 
*rr m©wpri ' t Trf^r- E j< f ^5 am cajrwR ^ rrr mi?. ww m 

mH <PC<1 i 'aH' s 'R aR|f$\® < 1TfR<I *fRt PiC^ ImSrl *R fof?l 
RRR IhC ?4 <il<>it> *TlfR? C*Ti>-' 3 mF RRR l #f C*FR ^fB RI 

vsimM Tff^f f^mcRR fRcs crcr cm wnm r*?R c^h '5f%^ *\\<>* 

Rt I 


*fc&? m$ >rmc«7 m mRt 


rt mm, ^rri rIr 


«Xl-<»n 5 Rift CR 9 rfmf c f *f!ft mH <PC <1 '©I ft'»<l <PM ^t ^ifrnH <jfB 
mRTfmiR Rfm© ^cr ©r«ic^i® ft®f?i <p<ic^ '©r i m® cm? 
^rncmi arm mp-wm?*f ma aR-rfm ^r mi?. TOift! mfR m%»RR 
'Q vbf&iifwR RimR <iMi<pic<i *rt $cr mi I 


aRTfm mfRR ‘ s Tf^sJT e t 'Q £j a '©'©l3 RRR f^o' 3 T^ e t '^-RvjSlR 'S ^(c&R 
^ f^5. ^R^R RtRt ^ CR^t an®RT%® rr 1 a)t>'25c < ic 5 t mfR ftct> CRCR 

Rt'QTiR RRj^'®r calicos msr m 'Q ^anmi ‘ ! TrfR9 s 5 ^© 

1Ro' 3 R c TC^ wnf^st <PC*1 >3Rs er=ic^k®^ *TRT ^ W mRtn ^s«H 

RTcsif ^cn ^ 1 anmwt’tj £f^® aRt^ >iin?c^ 

c*nfm '^'S'?rR wi RT®^l v »<ic , i ^ttf^v^pr ^xn msTit ^cw mi 1 

^I'fR "SfimR *T^ C3tX^ RfC^I f’RTI RPl'© "571 I 

>il<plT5 *T^R MTfma (71 f5 R^fsR ^c 6 ^ C^H mr^TC^R 'i||\to! l *lll'b'®lC<I 
C^RR^© C^TC^ aRffm CRT? ’tflRTC'R RRTR I 

Gift CRC^Ws fmtiR ntfR fR’fsRTR RRITR fR<R e I RRt 

l 


C^R 'srTC<21 c^© $ Rf^B (7RR ^RR RRCW RROI *ltft 



mi ^R?. <^|R R'»<i TO '5RRI Rule's jq*'© 

Rtt? Rx^? fp?c^ aRtfm ^'8UR 1 
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008 ' 


^TR-^TSTICT %gR 


^ G ic^c jc t *ff*T <? \^Uv <k<i f^rPfiB ^1C<1<I *^w "^g 
bH^l *ff^TH *tf^> QIC's *Tf ^llW l •f^hf 

tor ^toeg toe, ?nto ^g ^gg tog two ■^'GTirs gggeg cgrco<i 
egg to gig i wi tog gitoito ^ to ?nw i nrorg 

'oj^|'»|R<p'o|c < 1 'SRgfto g<5 *1^5 <5*SJI tog *6 5yJ\s ©tfto '£T^ c fWI , lT^T 

gtoeg egg i gggg, wf-?ftto ^fsiw £f§g gpj giis 'Sffsf oj<to g^3 

9 

egg I 


eg toto ^ftog 'Q topto gegi 4 <to ^iutot to; top 
< ito> Pito eg^ro g>gt gl gwfg '«>i<r^l$i geg <r^rf to grcg> 1 

02|'j5’ofe<1 ^ ^ c Tf t£F§ T°N £R>T*f (71, ■'Trf^r ftoTOig oflggg ^TOI 

gfgg eggg gfggto toto ^’cg ^1 ftogcgg gg \»gt tog 

TO'TOg gleet TOt effteg TO g$g^ ^ togtoeg; glide*! (TOP 
tofC*fI tog TO'S gge®f TO I 

tog TOsg gifto 5 toeg gfft> ftofftof tog gg$r ggp, (i) tofg 

eto TOP 4<pf& CTOm CTO* TO TOPI toTO, 'Q (*) g? '<TO 

srgrto cgpsTOP tofito ^gp ^itcts sptfto gtto gtotg 1 

ggroTO w (Ptroto to ■ E rf'3TTf to fro 1 to ntoevs, 
^toPls*! Ci 9 t'®gfgi gp cto TOg c<r> 00=1 l e(g cg^t WR>[ gpg gfto 

toeg topf gf%g to ge 5 ! TOS( TO TO 5 TO# TOeg tofa to> PTO 


toto gpt ^ 1 TOrg ggro tog toro tos. ^gc^g toirop to 

(Meander River) I ddig ^g g*P ‘dlPtC'c ellcg g>ep *H^|g gtfg 

fgtoegg ^toh ^^grf tog toN to^g w? 'Sto <3 sp'ftsw gjro 

# 

'to®, 'to gg 1 t£ r&t gi^opg i sfPT) gtn pi eg to to 5 gtg 

C^T 1 ^\<^H ■tf^ ^ft^TTl ^5^* ^ ^^TIH ^R c f^T b«ic^ 

1 ’%^^'c^ri $w(& fSrc^r c^n^i 





cto f^rerr ^T^TtTr- ^h<i 


JRfi (oxbow lake) <s> rf^ c f ; ^ <f^ I 


gmf-grtorjg gtgrg to eg tog sftgitotot ^ cto 1 4 t 
toigg wteg's togg^ ■rosetog gttoi togegg gigicg TOito 

to 1 to to to ^gw^t gtgtg*p5 gggg%^f ^g 1 gggg, eggteg ^gg 

sff ^ 1 



, gg^i \s gtTOlg 



* 
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R'SgH 


' 5 rT^[C^ <HC'£i 'Q f*TCf( C^*t ^5 ^Tlf'S’fi -i<i<i<il$. '^ft 

y\t<$ i *rtft vaiiUc<i» <rs ^5 

*ira«ND-| %5R^ I OT7 

Rcjic<i ^f3n»iwm ^■ s t^ "^tfviivo >i<ict>cii c^# ts^nf^ ^ 1 

£R¥TSf% f^jTC* ¥t%H ^rfwf«-»f5 *nft? c$u$ 

^ 1 Tifts <A t wm*\ 'Q f^n, 

^f'Q ^^Ic&t 'Q f*R^; <qj<q^,ic<i<i <u<3$Jfi C^JI^ 

WI^Q^ \ 5 f 5 fc«sfc><t 5 0M3M <!<U.<1 1 *1#^ ^ 

w?m ^ m<$ cw *rr^, fik%, ^rwt, « f&# 

^sjif^ 1 x tfte c^nto? ot5h^ sn%f £J%tr *rmj 

w ^ 1 ^ w f% ^mi wj? ^ 1 







c^?n^ 1 '®ft *frfa 

'S?<=i<nf*fc^ 7TOT*t 'Q 'PiMi'f? ^#3 ^*(<j ^ 5 . *rtre 

(7TS ^>TC3L 1w«^ ^flw, <RTI folalFL CTt^TtK^, 


SW'R^Sf ^#3 ^*[<1 OT'QTTRJ W<1<^[<) ^RI 



f*rwk^r 'G fb^Rwi^ TRi^n-'iw 





^\5 ^V5 %f 5c^c*fj ftPT'® ^£?( 


w^u'G <ti^H ^ ^ 1 tp^i% 


f^tcrrc^. c*i 1*IC5ilrjD Oi*t 'slcn^i f*l¥ 


wj cprm tats 1 

^TS? ^%1 'Q fiTf^t SC<JGS> *rt C'sCT ^ ^ 

<2ji\o\stf^© ^?f 1 mus<s ^TW 0=111? =1 fwr^r ^ *tt 1 ^ 

3 T^rf orf% ^=5 «T«i®f sff^t tJTs^M (plankton) 7 TtW I 



O 

o 


» 4 • • ^ • , 

1. Encyclopaedia Britannica, Vol. 15, pp. 867-891, 1978 
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OO'b 



^8 S OO 


t'bPl c.'shltnR < P°1jlC e f f^TC?rriW^o < PC^C^»i ^R 'Q FijC^ TTRTT 
'srfRRTR 4'^ t^Tfrcsr^ isr?, 



r^rtpr 



"HRC^R RH© 'S Pmc*? I 


wriw r=ti $,crc$. cr, ^, sig, fRR 'Q ri^tr 5 #tr 

fRRffR© fRRTR CRTR FRF© 4R^ S^R RT*pRR ^RRRtR WtRT^© RTRT 
RJTRT^R I fR^TtCRR <\ % (?8 oJTRTF© fforf^SfcR ^IMlHf RRJT 

I CR?|R CRTR ^JRRRfRR fclUITS#? ^RIW W 4^PR “fePI ^JR, 

ug, rh© «Prcr c^trixrr ri§Tr rrr Irsrcsr 1” r^rtr cmr# 
iSc^Icr^. '£T^ c tcrtrt rr 1 Rig 'Q *p© rsjRc^r fR*?RT fRR 'S 
rtf©r r« fifTff%^ strsp r*rr^ rpjcrr ^§Tr rpr rt 1 ^rt o^rra 

'°ll?ll^RR. "R^tR I vsBTT «Tf?ITR’R fRRTfR^s fRRTR ^fRRTft Pi'St Pl'St RtR l>C «1 
k£|R?. '©TR^ ' p ffR^^RT RffR’R 5 ' RT*pRR < se lllt c t fRtRTf®t\© ^llc<t 4 I 


OjX$ 1 ^Ijjl A SiS j ^ 






i 8 S 8 b- CRfRR RfRRpsv© R£R ^RRJ *jfsrfT RPR RRS. 

<SRS. RT*[R RtR ^RtfrTRR RUpR, fRfR 

i£T^, RRTSPPRT^ft I 


^sjai WT¥fFo Rftft 'Q RRlfRt'ifR CR RfRR^aCRR R^RT ^flrfR'© RCRC5, 
vot .^m '©RT CRTS? f%RTRT©R efTRiTCR CR W?T fRRPSt R>RCR CR 
> M fR % I R'PRTR ^RWffRRi WfCRR Rsf^t'o fRCR '©itc s lll&^s ^tft 'Q 
R'^TfRTtfR fpRf5 RWRJ RfRR^sCRR R5Rt ft^T R^RT RlR I 

•pjfsrfT RfT^t CRRR '©I ICS* 'St'olC'O'Q C^©RR #R RT, ^fRRTT© 0©RR 
?tRR RT l R^TR^t RCR RfRRIR RfRRf^s RPR t>C«1C!* < 5 ®^ I ^RtR^RtR®# 
\591T RRlfaC'^R RTt'RTCR'Q 'SR s t R5RT RTPT> I 


'5R 5 ^.I'&tlR RT ^’RRTTR CRRft RR WPR CRRR ^fR^t, ^R fRvRT 
CRR ssfRRR RT ^TRTRtRR f|®T RT I %T ’Q^RH 'SR# Ip, 

v5jf% ^5f% ^3^ Rrf^iRR^ RTR RIRJ f^T RRjfRT?$R R 5 ^ 

RXfTsf \3 *ff% I RrfsRRT'TR# £fF$ RCRt fRC’^lfR^o ^R 'SRv 5^® 
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R'aah 

^ %sctt?t5th cgfsg, ® WSjH stjnrr ^ i 

3tto, ^ Tsnrm ^itom ^rat*M < r<r (, ra c 5 ^ 

oiprM w Rra <rto «nw i rr^i 'ajr^nri ^nnwra 

fc's<i<Mii ’nn^ ^rpdiwi ^rsif^D gffFs ^ i 

*r?i, ^fMft df% *R*siM«?fa inn’ll ^f-f^f ^ ^g f5 

fd<]TF nf?l < T^ ?R?I Rt C“R ^ ^R1 I 4 3<u.H<^ 

<^ ^ c% %rfwr i wt ^ 

->1^fb^ ^S 9[R35 \5\5^ CRCd ^ c tR <P<K\s S|R4 I ^«RR^ 

%rfet writ c<r*ft Rf fi^a ^ ® 

5fiwi « f^| ^igR^ <n ^pr c^s cfti cw^ri c*re 

*F)% vsrc^?r wiffl *d?H w^rf? ^Rft 4 ^ i ^ 

'SRI 4fc«f WdR^ <4$ <5®ft I 

^rt^r?i -^ift f^r ^irr? <n <jg<jg i 

■“^s^f iSJ's si|<K«1 <4? ^“'iRl'oW 'p 5 df^a ^ I <*f 

Rsrcu <jf$i%a f^ 4 <f1tJ wt rr<p wr$r ■wfSrai 

(Pangaea) I WR f§*l RtR R3Pn*R RHFF WRRTf ’iTT^TPTl 
(Panthalossa) W ^ i f^<FM ’R, <£$ f^IRf RSKR't 

i*fcpFsrt 'srrfr*! ■ s # c f^ rr^ <vn i h <=ic<if>i?Ji 

(Laurasia) d^'GTTRRTTf® (Gondwanaland) ■TR 5 ? 'aft’OTfipa 

«nw i yo\9& stfisFsm ^: c t $ ^*rm ^Rtr*f 

j^jR<n twm ~$j$ c$*\ <jr?fj# i?- , ®Rd ’rfs'Fa i^i -jjtgs ■sr^nR^ 

o^ os 


R'StRH^ Wl •'jf^T^t W5TR ofR>R ‘)H c t l Wff^ 

sflW "|f9tfk W5TR ^R5II 

^fpR ^cn ^p§g ^Rsn i ^«tc<i ’jf^rft 

C^RllRl^lW <#^5 w <0$ ^f%o ^ I 

csrrrf^ssna? ^rr^rrft ^ rtw i wt’ 

"sr^h ^ 4^1 ^f%R ^vsji<p|$i ^rwm 

^R i 9 npn^t ■'row i idt 'TR ^wrr^m «r^r?f 

1#^=) fOT*|’ f^pRR W^fBPd® (^# WsR ’STS ^ nR? 

^dl w ?IR^ l ^WS) «JRTI^ sjRd ^t ^?fV 

'Q 'SRSR -^^9) f$R?r c?]»c=nR ^'SF# ^1 ^*i*! «#3 

<^5 ’IRS I ^jfsfft 'dfw ^ ^FT^t f5l^ «(R^ M)1^,W ^f«lft .^1 
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Ootr 


R'QsH 

I^TnQ *fftwi WPTC? ! #<jH<1 

^ tw, ®qpq, qqfRMqRRq qq?. qrprsR fqtq nf^® i ‘gfqftq 

^pfll CRT® ®tq ,qRq CRT® Sftcyg f®q*f’ (^jqffr q^q <£q qq^ 
^^(■'O ®feq{ %T qj I 4<m q<?RR q®t®1?) €lc<)<1 ^§q ’ETC© I 

®TTfqq^%q 'Sf®T®t 'Sfe'i qq;. WCWirft qi^tq o||f<i'»M qq i 

"sra’rat ®ur cqq^q# wfq ^ncpr^cq i vs-| %qtRtqq R® 
f^lhciD Rfl^q rh^i c®rft> qgq *jfqffc® oq1qq®j qqq i c*fq®® 

WfWR Rtf? RIRq £ns?ff®q RTRI ^^'3 ®-'g£&q \gqq qrqpq ojjfqqvgj 

1%?B ®M qft^1 Tjq fq*TfR •sfen 'frivojlqqq qqra C^T^R qfslfjq 

opftj qtq illC<J I q®ftq “gfsfft qfqqf^® qjq q®q q® qq 

<T 5 <5C<5 I 

qRH WTRPPS^tl fqiqbqt ®qt qfq | 

qjT*r<M£<l *[ft® R®J ct 5 qgfq^q fqqf)®qsff <r qq^f qqc^ I qq 

4<F&t fqf®qq qrcq 3j§ ®tq ®qqfi> rt soT®q®5rfq® R^jqqRqq Rsrp^cf 

Rf® <pwc^, i ®twt ^ Tj’ftJ qtRq Rtqj ®r®RtRT^ fqqiqq ®ra 

qqrfqc^q ®q^f, ®sfk qqtfq^ qRq®tq r® ®1qfqgqqR ®q R^rfq ® 
qj® Rfqqq f®qt i 

RqpTtqtqq qjqvjp cRt® qftq f®?qt gftqjq ®T^iqq1% crir vrtrc® 
Rftq, ®«itf $ f «}fqqt (®qt R’gRtqRtq) crc® qitq 1 1®?qt qfqqf®® 
®®glq R'sfRtqq q® qtq qRq i Rwtqq q®tq*f|5?t qjq qq?, Rqff®$ tq^j 

fqcw *q?R qcq qq^gq ®qj q®i>t wq^lq f^rtq \§q%® ^cq i 
R^Ktq'f cWrcqfq r® Rqrfqm qfq qtsfg qmtslq ®r®|q qt5, ®rcr 
^ rqtqqscRf qqRq cRt® ®rnq| ^q kr qnq ^q?. qgfqr^q ^q>q qf® 
-tf&q Rlqqiq ^srSki <r>qc®q qtqqq i qq q^qf®c® ®rq^t qt®tcq RqR 

q^q fp %sr ^gj qfr® ®rqqM 1 ^qiq qq^tqql^ qR ®rtRcq i Iqqft® 
qw, q^rfqr^q qq^g qfq q^ 5 # cq^ft Rnq 5 , ®t^cr ®fqqrt® crr qq> 
qqcii qqpnqq R^qw %qtq cqt^ qtcq qq° ®qq qgiR^ q?^fb® ■gcq 

q^Rgq ®rqq qq» qq^® ®qg]q qfqqf®® ■gcq (fq^rfq® wfqtq 'Stqr 

■ 

Rfq^-® cq^p) i c^otf®fw[%i q1qq®q R°qu® cq ®rcRtqqi 
crr ®qt qR ®t ^qsrRq tf%c®q rur \3^q®lw Ircr qm i 
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'■Sob 



i ;b ^rrf^f TOrfl. to?. votr^ 

PITOlw TOW7<r TOT I 


TOlTO 5 ?TfTO ?ffTO ^tTO pFT <T^C<T TOTO TOTO 

l^ro TOror to to to ^ i mfro pro* ^ ^rfrop 

WfTO "TO^TO ^ ^^TjI f^*f^ ^g ftof^ TO Trt isqi%^s %TO 
*\ffl \TO I 


c<jto TOto* ^rfro^rra tej ^° feff Itos ct to% 

TO TOTR>I TO vSTOt TO ^ ^TTOF | ^“fr^ TO® TO^. ^5, 

'Q af^T^TO TOf<P ^fftTO 7 ! TO I TOJTO ^ w%‘^ TOTfft; 

'©TO TOf TOf TOI TO3>1 £ff%f^ \so° gfTO l ;2j1%t^ of^ft; 
'SpTOTTOT^ TO^ftli ^tfTO $.C«1 ?tf*rro5^ ft)?? 1 *flCT ^if^jfTO ^f<i (SdR 4 M 

TOT TOTOTOI TO I 


I33T 


TO*Tf 


i. 


(TO ^ff*1 

TOH 


"SjTO 

^r^rFr 

^<J 

«. 

OSrftft 

fsf^ TOf*t 

W1TO 

8. 

<TOTO 

t 

<><£5 ?tf*t 

TOTO 

a. 

f^G 


TOTPi 

^ . 

r 

TOTO 

TOTT ^ff*t 

TOm 

>» 

s. 

irof 

TOTOtf^ 

°\ 

from 

V. 


• 1 

^f*TO ?tf*t 

TOTO 

<s>. 

- toP^#tot 

^#*1 

* 

<$\&\ 

• « 4 * g 

io. 

TOItotopt 

TO3 ^tf*t 

• f « 

C#*T 




TOTO 


Mm 

■fk <#t 

. * i 


TO TOTOf^TO ^rrojfrj I *? TO TOTO l TO^TOT^t 

^5T^’ , TO CTO aTTO TO TO^. TO Wt's TOfH, TOf« 
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^ 1 ^ W*fro<5 srj TO 

(' 5rmR ) ■m fomfc i «iw>iihw ^ TTf^s <j*n too* 

<7T®(^t <rot ^ i c^r from $<ro 

^ 5tf ^ wrsn ^ ^ ^<ef ^ tos i 

<nfa<M<^ srmot* f^mroi « $*icrf% 

^ Tim **Rft TO! TO! aiW*, ^ vs! affo ^ ^ TO 

%*N from vS^RCT ^5 i 



iff § i<6 1 jf^?1c < p 'srff^f ifR?. x*rrc^) •pr ^v&v i * !! 

^srtfsf ^srcs %vsr* ^ TOif^ 



fa^FS * g ** ^ bo g o ^mroro<i ^toi m i 
f^3iRooic< ^rrwifbo i 

^TWSfHt ^T*t*T 

fw?lfi> bo g O ^I^|C05| <JJNTm ^ilWltHl ^1 TOt^. I 



f^nf& bo g br ^Ttmto ^fGIlMl ^f TOt^ I 



iff • ^.b ^rmra^ Pi Vs ^it*. «fo®j^ '^Puci^c^i’tr ois>i* 


*5 ^Uii<.'®« lo^HS «?f^K f^s toc?*, w- b. ^rorcm 5ra‘ p iTr , t *n 
fV^> *5«ic.*Tl G i v © ?! ^""R TO!T ctfPf GTOGTT? olol^i <jc^c^ Pi VS, 

o. P$f? 


^i st^r fsf? PrV5 



4 



*1^*1 f??GI 
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UFJ-mumteU tefU 




stucu rniureuu fte5 mu ut I te u#u muutet fm 


mtmruem "^fg meu 


sfuu cu m#i temm mm mu memcm- ’ffuftem cmiu fmfteemem 
uueutum fmuum mm t&te i curm, mm 4ui ^urmu m^# ®u> ^ur 
teem meu, fmg mrurcuu emu mmt \g teemu mmmfmmmu mem 


cut lumu 4'aemcm cte®-umu 


meu m 


mfu, mm mm tet me^ sfmm umu 


fite mrnt 'G mm 4m rs mufumru i 4t ms^fmr© mm mruremu 

^ftmu rn^rnuu mm meum um^ mu mu i urns mm-te te>tu mm m 

6 

rncmrm u^esueuu rniueut m'Gur u^u i 4 f& 4 uu 4 m ^rten utem 
cmnufte mum ^f%euu mp wu®?m umfemtemu urmteuj mfu ernm 


mu ernm rniuu mtmmiteu uem uxemuu 




wrurcuu mrfucuu giutu ^xu c®wt. mum. um 


ufe mrnemu ^mut emu mem ^ux m%m$ mu i ^mmeu fuxp muutu 
rnucuu mfu mrntmrcu mrmreu wut mu ut cuu mtmfeu rngmite meu 
^mmreu uem mreu i 4t cuu mtmu ^mmu •g umeu ^u mte %jj 
uraru rniu sfureuu mtueu ^ m«fcmju mum mfte mums mu i cuu 
cuem mfu mrnt 4U?. mmtmmsrt uuemu ^u ueu ut'cmu ^jft mu 
mfuu teu i 'sr'Tlu mm mu mm ®rfte meu mmrs wru cutmm cumeu 



meu 



uft mu i mremt mtum cum® 



<u, 

ufuutu mfs 3 


ftecu mmu umu mterrut ueue^ mu cuem 


tiufum sfteu ^umfu® fu<ju ufmmu ®tu te esmu meu 
sffrn cuemem mu fuutfte mm cute fru cte uutsf 


uuHum 


mimru cm# uuumfumrntm mu ®tu « mrem fufmuu mucu mm mu cum 

« r 

utu i mrem tefm® 4U?, cuTu rnuummu furnu 'g umtufumuui umern 



meu 


cum cue® meu 


— — 1 

• 4 

^rft cu ufuutu cm- *if§F mmu meu mr umu teem fUlmcu mmu 
sftenumm mmu mmu cuua 4m rnrumuj mmr meu i ufu 
meuuumm mu muuiu mru fufmfum m® mtmeu 4 'Umf^ mtemu %®u 
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'SlM-^SfTCT 1WR 


^5 ^ wiwr? #^r my w ^r 5sn \ ^p*F»n^ 

w®Tf*re> ffimy ■^t si^fiJc^ <JtPi<i ?guy ‘ ? rf?FP® i 
'srtfB^ f^rcs 'oiiUw *fwr #^J ^ftcaT^r (c®^ <q stiff) 
*ff%^fr5 ctTs ■*tf^ ^iw wrt 57 ^ 1 %tc®<j fsr- '• 

•JJt^To ^tTfks 57?^ I R^JC'ost SWft ^T® ^TttQaTC'SR c«tw 

«n? ^ft? ^nf 7 ? i3©c«itc<p g^t ^rrfk® 

vsripf in $%? m «mistt*iisti 1 

ort^f?^ ■£<>S3 1 Pi<ji otgwfrsi 'srtsfRfi srr^f^ 5 w^fTsit ^%i^s 
offrat *n ^tht® ^ ®t wmt gfkt w?n®fk<p 

Sffe*1 ^rJ*tt<R *[# | 



h s h wtft ^ft *F5 Tpg; cstsw ^f?t, orrm 57= 

wt m\ ^ot crnTTrstTF , tff ws ot^; ^t«Rf 

c\sNi(.w< RVS 1 

^# 0 ^ o|^~g ^ %?f7J ^>W^fWl y % e't 

'oi i ^ i cmi<i wiMitHln ^rt^it m\ 577 ^ 1 ^ ^ jzm ’’raftral 

*ftft f%v»7<j Wl C«f75 CTCT W ?T ®1 5. §H8 ?mU5Z 

'3||C«ll& r ~ fr $ <J«Tl <G<J G$ I 



i<t % ^ 7»r -srr^ ^f§ wfl %f mt w* krk^ gf^t 1 



i<? § 5,v '*3nt e f <p^, ^f 5 *! 7 ? Tsfrnt srf%^iH<p f5pisH''©|si°it < £ ~y °it*f * 

’«rrf2t TTfTT i *ti W ^41 '57® '5TP5^ 1 
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?m-< •< 





■srr^ 's #f ftot ^ifr 

?p ct ton § $. TOt*> I 

o&w i) 

i<? § ^©tpf ?jto ^s. i ®rr« ^rm <r wr? 


c®mt 



^C?ft I 


frqaflj ys s v ^rrarr^ ^n^rra *iiMifc'& \ 


i\S 





><* 8 


wr<Tt ^T5T, To! «rt i ^mt c^rsrr^p 'tot , jgp 

toiw tos. i 

<^mt #■ ^Nic-^ «^s fto ^nfsi 
■^t^sjaf® TOn :j rc^<3 ? c'sM'^i f^rro ^ ^r^rnr 

to? 

V5T%\ WT, ^armr TO TO1W fto I TO 1 * 

$C?ll *Tf I 





(^n)-^? w to 


^ tpi« ^p toi tto *at ws i GrowM 
^ ^po^T to tPTfN (*n) ftto ^ i to *rapp ^ 

05P CT, to ^ ^ ^ ^ ^ 1 tvwTO’t'f 

wsW^rc ct, *iw ^ ^ 

7p©j i ^©i^p tprtN (^t) to’T ^»wh i 

<m i f»<srw toft StowJ « 8 0&-80 

(<5rt) toi w® tto^n 0=n)-^ ©ti*P 

WTT^m^ ^*IJT I TOto 5 ^5 ?TTCT'G W 

t^Barto 5 ?tp*pj «rm«t ?rarc^ i ^n$to torft^R’T® 

'SfipTC^ ^SRRTPS ftfto ^C?f I 
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®>8 











iG- g < va- e i e i ^rsrw ■srhpi •<stcm^c.<> srr*ms 

■sr^t^ fcPGnr ^itj f5t=ii^i <<r?. 

'slt'-T* ^f®f WM i ’spp'tT^ tqra 

fRT*fa *ftfw"^®r ■*f% ^tfWRT WR i 

«t <7 tf? i>srrt>c®Ht •ffst’ttrf fw^R i ^mrt 

^f5Hfiic*Br srj *rara* f^rfa i 

**• • . 1 

‘t® 'Q <18^ W¥fTa W® (®n)-<4?T ^nftorsl 

w^rr^rf^ <rR wr^^r?} ^ (7i ctIrtp tfw 

i ^rrf% Tat*t mm ta*m, ^fw^t ^ ef^fl ^ 
i *\ g vs <£!?* <\ § iwra ^rttrt ftrspm <3 fiw^ 

fws wnTTfwr wr ^t?n^ I 

. itf ? % Wl^l'sfD ^TT^ ^f 37 ^ tf^5 (TR I *\ °8 WtmiTa^ 

^ti^ih $ wiwifB'® «c«jcs? i 



itf g b <t 'Q ^ ^sHTR W^®f C^H ^srtfSf 

^ f% i ^ faRisps ^»nwrft; ^ 
. <m c^snTJK RtT^f ^tciRw ■^Rt ^ i 

■‘jfrft, ^m*t^ ^ ^\sijvs(7i$i *rt <)c«jc^. 

^ tt o ^¥'(^'S3|Pi<}> ^xf^jjt ^ \s ^8 ^rrat^w ^ 

CW! W5 I ® g 'SrRTCa R^tQvs'olW ^Tf <R, 2ft 
r »N 3 iNi w?r *nrt c^czj 2rf%fi> 3jft^ ^r?n^ ftftfst ^fwt i aic*^ 

^l^lPlf] "SfW ^?R WUH^fD?) C*RR*f <7T»fflR W ^TTC^ <71^ 777 
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3R*fT? 43 ^sf 4^ 3jfs! ^sfF53 ftot I W^R 5 , 43 

^ikr^i ^isr^nft *p«ii3>=i 4 ^ *rrt3 <r, 4*r 43 ^ 3*13 

333 ^fjr sf^f%^s f^rjsrR ’rf?rm 5 t« «mRprs^ <j>3im> 

*iT3t3 4??. ^3fF® *rt3E3 3JMR ^IMR ^jft3 tisrmsi to*IJ I WRf 

SR^TI RRSi 3TC3 £f^f%Fs W5TR 3RR £fR5 FI*f 

I •sf's?<3l<il]«s«ic<l 31^ <p\s«H ?>£3 &c*its? W3 ^p®TR} 'Q 'SRJRt 
*[*$$! 3>TC'5t3 sjC.ill'Srd'S 1 TR^T, 3fW ^^'©ctIC'b 33X1 WCRI C3*fl 
<T><lt^ 43° ^R$.h33T3 4(.<P < !lC<l '5rf’[3 'Q C^TTf^t ^C3 'SC^C.sj. I 

3l^3t>l3'ttoH #3SfS <3 3TS*Tt^l# *fR3 3Rt I 5^ f%T?RR3 


wi fitp Rto*! f3w Rprmf^ 53xrf3 fts# 31 wp 

3*31^ 43?. 3RR35 CTO 3q, CR*t RT^ER* «fl «sfc^f #33 

3R3 333 to* i wRf%r 3R 333 % l^-Rpmrf^ g3irf33 mi 

*fl?3 3J3 3TU** I t4'83|ft«J>*H 3*3% 'illRjJ.R 3>T33 C3, f*fW 
3T33RI 3%3 ^«C3T%5 fSr^'SEpf^T 3Tt3 ^433X3 '3tfSfR ?3733 W3J 

^3% ^t3 vfUSIS, I 'StfSfR ?S3 'i'lfto'S^ft #TR ** toll's I C3X3 

%3 33:3 to tot 


*{f3f% #w f33!*R 33:3 i ‘ ! rr*Brnr i ®T 


<^< | C3 3 ol l C^ I^R C®fl33T3 3ts* I 3ito-fa<iWf3 3TC3 ’fmi'tto 
fac^SpR't £|<^%3 'SRT 3T3P5I3 5 33 % I 3lf*t¥t 43? 

^434-c\s 3t33T c ff33> 3*3 IE's ^t3R3 ^ ,p ra 

m<5|'4|^ #*T3Tf3 'Q 5*3% 3ft <KSC6* I 'SsR-R'SalC.lfl ' 5 Kffi%3 3tt3 3tl3 
»5fl33f R%jJ #3 'S '5f^W^ 43° 'olC'TS < ’R 30 ‘TCR3 ^33 f3®3#3'5'13 
$3<Ftf vest's 3% (R«lR^> 'StHI'SJ ^StR Cff’jR V % i<s>i «)RI'® 

«R^ ^ I W l bR l) I ^RTl 'iRTf ^‘'’rf^'S ^SJtRR Rft 
•2Rsf*t «TT« 



^d % V'Jj c®RR I *1 ^ ^-3^!, WSoT^t I 

t 

^iniivstU '4|'4>j'a! “'llteRR (R, 'iHUl^ 3^, 3^^ ^to®T 

i CT toto v3 3 ^^ gti ^ ^srtrj 

'sriwitHi mut i tri’I, ^«?r?c^ 

to^R £iRR ^ > s< ^srnnu^ 

'5TRRTRRI RJI^ m I O o SRins «RT5f ^TfRTT ^<IT 


www.waytojannah.com 















































































































R>S3M 

c^m ^rrsn^tT i is g w?nr^ si^rs? 

^t rc?jc^ <n, ^ ^75 straw's ^st 

foRs^ , o||g|^<i f^*tT?I 'Si’RvS? ^^pRBJ C^5R R?j i ofR 

^WTfa ^ s£® i wi^t ^j%wi i 



Mj S M> 


’*lH < P 4W 1%f% ^5t<J | 


^ 'sr'rcrr® ct, * m^ *wnrc ^ 

<j><7rs**i i wsrh *rfw *nt?f^ oisf *c^TB^C'i r?p f3>?RI 

"So**fifa§h rs’, '®i^c=i ^ writc^? ^i$f W5Tn o g '«irho®<i 

W^W Rl?ll^ bH (71 ‘ s IT^p ^>l<1 ^|f§ ^p^R^ 5 sf'fR'SR^ lb'3l'»M r (l <f><K4‘ 

c^p 5 (71 <tfr «rq9fi <jr<hP i *r?i<Fif ^rgp sf5 

*§fa 'Q <SfE ^Fs! SRPt^ 1 2PR5f 'STRTTnRl $.(7R^ ^HPs ftqR’t'D 
vfR^ *i <T(.<i •st> c r^s #^* 7 ^ 51 ^ atf^ ^ks^j fwt Rs.nFFg 

3«R<1<1 '8^ Or?n ^<7R^ I (Tf^TT RR (71, 'SaR-W *tM-£f*Tf^t Jr® 

Rl'af's s lR'®3 RR 5 *! RR^I R'asl^l^f't 3jl% 1 B? 5 R\5 

5 <P?!(.%*( I ^ *ITI ft 330^11 q|<Jl £j<jR><3 *lfe->1^$. Rl 

#*R 'S^ mm <7FoR<J^Tft (TI'slM flfcp ^U5 *n?\5 Rt I 





^ « 8 foPl (^IgllS,) *d^«(w ^T*fT> c^pfsr C^R 5 ? ^jfB tr?rs?t 

(7T >4*R "'Tt ftvo<7^ f^TS! I 


WRAP® <«il Rt?R^ (71, »<H< f*fa ^ f^5 ^f#5J , R1^ C^R^ 


f^ 4? (TFfSl R% 'sfc 4? ^R1 (7R?R^ 

^ f^s C-Tt *TI% '^'S <>fRg TIT iW^R C«R^ (7^5 

^5 I ^'5T3R (Rf)-^ UTR^ <71 R»R 

:^i, <4<>n> '5fR »<R.«ira i 'sic*i < ^ 
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5rR-$3«rrcH f^saR ^ 

(Rl)-RS spg ‘R W*R? ^ ^5tR 

W# (R 1 ) WRIR %*R, 'R $RI^t! CRt ^ RR 5 ^ 

•gwt’ ^rs. RtfR ^m\ (^ pti, tRR rirrr) i ^ ftRR 

R*H RRR (Rt R ^TSTTCR R[«?Ft’ RRT® <iFR Rift? 

f®RT<ftRS ^RTfR I «Rr® RTRIR5 RTR R W *f®T#5J ^IRRR 4RR 
RvSsrfRR* ^®«IJ RRiR R1 RT^ R^ ■»fs5T#f RR R^ W I 4 

R*jr R’aiR'o < i1^f*fS- v<4 r*{r i 


66 ’M'Ch'>Wi ■ qM 2 & 


ifc % Q 


xsrr^’^rrsr ^fl rjrtsr; c®tRtR? wn wit® ■%» 

pH | 3 <p T&RRRR 'Q Ri£ TjaR^TR 3 RR ^®t RF 5 C®TRRt 

^RTR CRR RTR* I 


^T<nfR‘ E T«5 RR R RR*R 


^fspa I ^[R^STR- ^l*j,l '*R# ( ^ -4R <J^<1M) <5=1 (.v R^R 

RRS-^tRRR 5 i3R>£3J RT ^pfR RR RfR* I ^R5ITR 5filRp® 

uptf gfl wNsf tR- >l. •■ l RRI RRR ^*#r® Fj^lR srgR* ^RR RRR1 
vsrsfK Cfl'ttR RtRJ R^p, RfSR, C^sl 'Q ^HRR> R3^ RRt 
ctttto | $ 3^spI gtfcftR fRR? C«fR> RRRt R RRR ^RRR CRR RTfR 


iRRfWTR Rf&? R>«H 


Rt?R | CR^RsR (<=‘-9->) R*^ RRR RIRvS RT C=1R RR 5 R'GRI 

RR, rR'S ^§T> RR 5 Sft^ RRTRT f^tfRR ®*ft *tTRJ, ^ 'G C‘ s TP r t 1 <>If^TC,<f><3 
CRR^R CJt'ft^S 5 RRt ^RR I CRR ^PSTG CwSR *t*tR'3 RtRt fRTfl 
RM1R 5 £®fRR R>TRt RJRRi® W STTR 5 I CwSl <3 wwhj ^’llfa'® ^ 
C’itRS £ft^ RRR 'SR? R*fl? R 'RTRTRR ^R3'®I ^£1R CRR ®TR 


sjsfpT ^tRR RRft ^RR RR^PfRt R1 C^tR 5 <> f*tR RTR^ R&lwl 
R*tft ^ ’tt'GRt RTR I ^ CRR 5 ^*ITf^® ^ RRRR C’tHT^ RI 
WSRRRR5 ^R3 RTCR, 'o«t! ’JRfl'stR, 'STR'tTR, RM, RWRtR, ^l^RI'Stl 

4RS. 'RRIRJ R^t R*tf} HffRR^ra I (TTOJ 2ff3FRRfT®^5 <JR1 

HsrefSlt 5 mTO5 RRR Rsf& %RR RJR^S ^R 5HR 5 I 


www.waytojannah.com 















































































^P5T'G, <)<Jc j 1 'fl (TTR’IR? 'SRT bR'tolg ?J??T? ? U1C % 

^5ff <P^l3 ?I «l|b^lWH, f<p^ ’b'oN i 

(^‘t'Qt^TRT® C 9 fT*fT^ ^ I *[?% ?%, ^H*T, C^5I wi? 

wr ?rr? ^snfvic^ ^e,? i 

^ >i«r-«i '^1<3'sr^ 'srr s r^T wt?^ ct ^' p R>[f?i^i c'tt? snf? 
Rfc/PiRr$'®^n ^5^fwT?i7; 

i. ? f3 5 <3 ?% ^T5sl|\sl\D<p|ci 7^ W<j> bTWsI <PTC®? 

'$&! WPTC^ I t£)"5Rf% faiSalf?? &s|lvs« if] T[t?f\s f?R?9? iff? <p«? 

wt w?, ?%, c*mst 4 ?? ^ ^ wm TOf <u?^s ^ 

sfTW I 

Wt ^3 ^^R'Q HMRM nq ?n# ?$W<) ^]r®f =Tt«flWT 

^5; ^T^eTRTr*!, ^fll^^H 'Q «R^» ^'Tsr^TOT'PT?. Rsjs} 

f%^ n<F3 ®rrft i*rasT>i ’ifgfbia ^*ij ?t& i 

o. <jjt?n csfc^ ' s rtfR ipf vs is??, c^i ^oirtr c^rfte vpwhvp wt 

<U<33j<3 ^31 I 

8. ^f^lc^rc*!? C^I'QWlc^ 

%) 5f5i wRTRfl ?T 'STTv^ft WT <)j<I^|<1 ?RJt I 

(t. ijqijKf) f%C*T?vs ’t? 5 ? C’tR? RR %?C<1 

?Tf <> fWR? Ws ^fTC^ 5 ! ?f^ e t , J? isf*t?l? (W) C‘ y tT?^f if)?RM 

^mi3) i 

b. '9n><M'3C?t*R> IbR 1 ^?! C’H-'fWl <l1%<1C<t 5 < 5j<J?lfl 

Wf I 

<\. ■n?Tf?*t«<T f*K fb? 5 ^, 4??, %>ic< 

Wf '5J3 ^ilc^ I 



i'jj g s if)?? cortw? wf? ?ra c®n*t c??nR 

siNra c«pt <9j'ol's copnn c , ?t^s *rrg^» i c^i^ i c.i rg 
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i 5 iH-^ 5 rfCT fen 'Sio* 

^taf wirrrsl^ <rs. wmr^t ^rsn^si gi gt 

®rj ngrfg ^rs? ^‘'t^rfwr ^jr^nr g^g i ggg ^ ^ifr g^i 

'Rrr, ^*h C5fw^ eg i£i gg^ 4,-^c<j3 ^ ^fi/ct*! c«rc^ ^r/ 

<wt g^g ggrg Ro gi^gR grcs? Ftfgcg wptc^ i «*it®r§, ^’jfgg 5 

%f R ? eg ™eg ^9fffiR5 %f ^gRT35 

gfg<nR ■sn^rrsT i ^ggfg on^ wgfft wg %geg wgr^torst 

sf(.?j|^H g^g «nw i ggj 4t*igjg g*tftg ^t> ^ w^itr 'e 

'sH&gfg ^nggt ^ \otcw gtg gfttg cggrg sr*t??r% wh 
gggeg gg 5 cRgtegfegg fam ■^rr%rrsr Reg eg ft^ i 'sicggcg 

g^It^R ^Tt ^ <?TR^ ggs ^SfRM I CWt, m*^T, « ^ g#rg 4gR 
gR/Sf <!)g'$j<1 gRT ?!K^ i3<^ I C’fT^t gpp ^°s 

gggt ^ c t'3 ^oiwtl *fq Rcgeg <ft5t grcg greg ^g?. awr 
Rg%sg OF& ^JSPCST gfiR gfgege*t gfesR g^g I Rift gR 

^<f= Tff%cf wregfgggg egg#?* egg <%m *RgiRrs g<sg grrtgi ^’c&t 

grgt glgg^egg grgpr Regeg gg®t ggg i ^ ggg ^g° s wtgi ws\o 

-gs ^st gfg<Rcgg cwi, cggrcg wisjfRg cgigrcgH gtgrg 
*nm gtg g, gm #gg c*ng% gjg gs^ i ^ggra wfirp 3)>iitH 

^>g >S WflR gRp «BT #gggR ®;R(H ^gl^g £Pr3 $*R|g 

<F^ I 



^ s b- C'sRlCM 'siIWIsR'tg WR 'Q C*II'4 j|< 5 «?*ij R>P| >jf5 g>wt^H 

'Q ’t'f® f^f^T ^1% < P(,'S r i ^"SR RFR 5 f^“^, 

Rt C^olWT , 5R 5 f : s ^Q I 

% 

i'b % s wrar^a 5 |^ <> ft^n5 vsfftg 5 Risffg^f^RR '»i«^rD ^ Rc^icg 
W7R *rat I ^©5TR WBrtFs f%C*R»RR CT ^sJI '5c?l^ ^Tf 

(FTQTRf g (RP5T, 'Q :J f^g <J|C^<5C<P CT <lH^k*< 

«h ®jitv»$i <rR 51 '®twg 

^fwt *it®R ^ i ^spgprsR ^<t»>itaj %r 

C^ uq vfm ^r, ’ftR 'Q WFM’R®! (Rt^mRR’R WR STIR'S 



kcgc<ik :3 J^ gRT ^c?r^ wf gg, 

t&^Ni, 'S's^ 5 i'si 'Q ®#g 
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0^0 


RvfieH 


cr^kr crtr rirkrt rIrrrr RffrR ^crss i c^jf-ixj* cRRRrft, 

Rfeb j pjR StRT®t 4RS. ’iRHRf'R 5 R5RRRRR RT *Rf ^RRR 
5 T% 7 f 5! trf l ‘fl'St'TI 'sn^fRR 5 RfRR^tRR < k<j < pR> RtR 1^1'af Ri 
tsrjiff *fv5t# WTCR'3 'SJ'SgP® f|R I RRRTR 'sr^J^T*f^C 6 t fsfe *R, 

^f?tft<i RitR r ^ rr pT'Q f^ram, w* iw* wRmnr^ ^rcrr ^rj 

CRIR-rRIR w?ra wnRt 'SjJRWR fR*ttR ^R rtr^ I RpfERR ^gRft 
R^sR RRt «fRRnTo ^RRt CR RR>R ^jJRR rT>c< 1 Rl ^l>1C«1 RR'SafR, 
RTRfR^e ofRfR-r.;: ^jf§ 3JR RR R'RIR* R^RTCR WFRTUiR CRRR 'SeM$ (Rt I 



i'Jj S bo f®fR$ ' 3 iI < pIR RTiR RRR "PCRR; 'sit'® CoTRfERR ^RJ 

?RRR RT%R 4R^ CRt^ Sf-ylR v5f«H RTU5 C^>Rol R® 
RRRWRR 5 I 


wtrrh crw ^Urte^r RtcrA? * g * g bfc8 ^iriwrr 

RTT^flT «5f fcllCRlMI RRT 5RR I ^ g ERIC'S* ^IMIMR RT^RtRt 
'*t 3 iJV‘«1lfw<l ^fe« ^flR ^SRRRft SToRR^E^R R>R1 ^ERE^ | 

W5TR 'OlRI'sIbt's CWR CRRT RRR'ffRR RTtRTER RTER RtER> 

R’ol'SERR WtfRRSJ Rt “ s tf%vo «if»it<p RtR, ^rot-RnoR 'SR C'olC'l 4R^ 
fR’jR RvRjR 5 ft®? t5«R1RR R>ER | RR'B tR^> fR^> RTR '»M'»lc<R. <3^ SftR 
'ffR's *4R° 4ERR f^ tR^ RTRR RRRRlRR* TflRJER IfRR Foe's R??R^fRi 
R^R I C'S'Sl, ^IRR, 'Q RR 5 Rf^RR? RR>R RRR 'SFgR^ R^R-'SJR^R 
RERE5. I 'SfR RRRffRR $RR SRR^ ^ERI CR, rTW 9 ^ Rt R#R>R 
4RS. ^ftRR RRR'SERI fRgE*tR RER RTER I 4 C*FER RtRRRt 'StERR 
'Srg'QIRRR CRfRRt 'ot%ER ERR CRfRER* RRRRR R5RR ^sflR ^jJWlCRR 
RTRoTTRsrr^, v£R?, ^RE^R tRTRRR (RTR'oJ RRR ^fR) RERC^ l 
^RtfRR WfR RRR RI'SRt RR tR%^ RRIRR RR% ^RTRR \©RI \5ftg 
RRflR, RR*ffR i£ 1RRR, R^ fRRR >RR^ RRITO fRRR fRRR Sfl^RR 5 
RRffR RRTfR?^ ^CR ^T^- CRRR ° ^5R 'RTWfRRRR ^RgfR, Rf^R 

fRRRR Rj|«l^l Sfl^R ^ilfn I ^ R^R ’SR^tR RTWR fR^pT 
^%R WRJ ^tRlToR ^RR fRSR^tR I 
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Mj 8 CTOTW? TO ^51? ^RTT TOR TO, ^If^, ^5, 

5W 4??. r^ito Tm i ^i^-ij^ 4^5 f^ g- pfoi q^ i n ra 

«ri) <lwt^ lH*i"f*i i 


i£i mmft ‘ ! ^^ff TOtG»? ®erTO»t *nt® ^i i v i ora 

^ ’Tfgf ‘ 5 tT^‘ t> tMT3 ^%® 2|«H ®llWlfs® 

i <|f&' p fn?®3 ^ v©9ji TO’rofw ^ ^pu^'hi, 

wnt, c^p ^ froffD b g && mnu* >iR$ic<j 

^ I c«111>*< I i 



i® 8 P®!*^ "P'ljIC'f [•imifet'o S'Wl^ ?TSf^t, Pt^, 

^ 'Q OSJC^, ^1$ •i‘^a5«lle?'e ^*?R 3.C*)C^, ®HI$ f^flFT i 
T3 TT*fJ^ 'AT® CTTJr^T-^ R’SRTtTR ST*iJ 3T3T^ 

fTOfa I 


f*R <3 ^I's, ¥5 'oI-s<PI^11 Ps? C^TC^ 5 TO* 1 GI 

C*tt?I «rn^s ®t b 8 ^ 8 £8, io 8 bS ^ >8 8 OO TOf® >!>]«. 

^f® ^C?TC^ I 09 ' 3 T^ I5 f f^W^I R , ^C < P PlSiai't <H*1 4^® 'fliH 
^flgl^ '5TTOiO‘t <7PR C'^IWH <kh ®t f^5§ <jjp3=<pf(.<j> *f% tF31-«h»i| 
^Gs ^TtJJ <1^®R ®TGf? 'SRJ ‘('^•iTOPr i 



ifify 

ooifyiA&b 

i'b s i® *q^rc, f^t} tor ^<3 ?n c®i *1 rcwn tot ’jfafto® *[f& 

^1<CM I <4V$ W5 fH'T“f s T C^ TORE?!* TO "TO 

TO't ^ i 
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f^\33h 


C5W ^t^rtT^Tt ft*fR suffer ij*IJ f^g i£R5 

'a|HC'*T51 I ^ *ll*t[*S<P ^St'Q ^vs-^ Oolfo^ tg*Rf|i 

^rrarp Rrf^Wtft^R^ WW T?S*t <T0? I fS fvgftH 

*Fo£^ C*l^l'olC 5 t ^ i£^gt 'TO^‘ 5 t vSj^cf 

<K<M i ft'Sg-i <p|u>s fsT'src^ ^I$Jc<jj WHTTR^ ^ff^fD 

Rho'G 9 ^RjC<J OR I i£)tflRt % C^tt, ^l^t, 
^ST, ^T, 'Q *TR (VIBGYOR) I RvStJ^ %*R fi\5St% 

ftft 'Q c t’|vo'o|c<1 ^TRR OR (71, Sff^cR <3 

Sjl^fcxp f%f%^• ^ I 4 R3R 'Qcfflvo 

^<j <1 vST<m c<=i <4^fc> \©t c i<j ?rr ^s? 5ff\i^<rj^ ^ cM^i^aJ!ft'g|<j 
vBfcMWS *W ^ I 


<)^>^iih ^rmi vsriPi (tj, 

<TKt ^itn i ^^^5 (TR^g <tri$ (?R^g vot?rt 

c-^hR 1 ^ t%vo? feri c2ff?R ^Rciio© Rfejj enH 7 ? <ra i <>iost$, 
cr 7 ? orr*tf^o .^iww i 

2jR>^q^<?lH Plfa^R RR '^(RR'o ^N?R RT^TT ORtTJ, «TR I cello© 
<H*R*T *TR ORfRJ, %T WH^RO© <n*R*T %f oRtTl 4<T^ ^fSr ^TR^ 
^<[®t (TP*IT?T I *fR ^ (7R3^g siRxpPl'© <j>c3, (TR^g <4fi> 

%T R RM ^RtffRv© ^t^TT prtm | <Hcq| ^ C^R £jf'©<J s t*l'© 
«Tt I ^ft? ^<^=1 CRJ ^R° (7T '^R«il ORtn 


*RR<fo vgcRtn ‘RR^ ^-<lj<i3l f^s^t OR ^ 

^^TRtR 'vStI^T l ^iffvR ‘'RR^fe ^ ^ ‘ 5 RR^ 

^'3J'3C3 ^ I c°i I<p ^Rjc<j ^5t 'Q ^J1 c<p I 

^ ^K*\ '^RTTR 5 ^v5R=rra ftR ^7R^ I ^ff?f 

<II^W I ^ Rayleigh-^ 

^ ^fRf&vD *TC5t W5f ^"Wj<I yg^f Wot f^TR^ 

IR^lft^RTT ^ttW I %T ^TR ^-4<J 

Wt wr c^ft ^ i ^o^t^ ^tr^ g^Rirr %r ^ c^t 

c^g %r c^nn i ' 3 35RRR ^m^rt 

^oH v5^ ^*TRH CWT, C^Rt ^Rcfl ^ C^ 5 
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^ ^ \i m 

R5RtRtf> I <PlC«T^ ?RR? 4l^l<T>lf^ Wf<Pf*t^ «TH CR^ftR I ^ *RfRRRT^ft 
WI wl ^ ^f«ft®?f <^-4? ^R=f I <jf?rft?f tfRst 

fafofj RRR £ft^5R> ■%• | 'STCiij CT F5R> OiTfl R?. 

^ ®k.® ^trsn 7 ? cr^ c«ifw *tt? ctm <#g 
i *fRt ^ *twMRfR<f ^ ^?r *Rn:sf? w 
t>«i|t>«1<t»ll] RPR mm f^ (RCMj<1 Rf^tt ^5R 'S (T'HWR 

RT*TRR I R?. WRR ?|^5TM ^5R ®R5f (PiRf C«KR> I 1^ 
^ 4lfc> **H<iR 33M^5 -*pfi;<p \sS|| CRtfeTrm (SFRlttS (NaCl) TSFRTf^® 

(kci) '^.'ojilw ^ c fi#g T^*fr s rr s: r ^ 1 ^ r<r >fi;<ts #br ^ 

C*TC7® ’ftra ?jfg<J 'SfRlW | ?p% ®f*tgRTtfR f%SRT ^tRR 

^ I c<n I <p C*TN c r^tft ^f&C<M Rj^sWR #T=F! i #Jr5t*fre> *tfgijt 
3S?FJ^ RM<N>i3. ®ffiRRR iflFK. t<1'S3|Pl<t» f^sjn | 

£<1'93tPl<t 1 vjfSc^lcR, ^l<l'St^?l R3RR <£R® ^<1 '8'SH^<! C'slR><> 'S 

■SlNilRl^ t%f% >1*^1fspEfRI <K.jHC^ I 9 1l e 1C<M Rt I^(. C 1<1 , ©«il®|<l '^R't 

■?Rt 

^IMOPs! ‘‘jstftwt ^ srTFF, ««lw ^ptR RRt <R ttfsR 

<PW I ■ . 


■^pm Tpsjef ^r^fR vsft^fvo^. 7f| TRW1 







ftgwt fast ^rRt ^surr ^c® ’ftra ct 

RRt ^ 2Pf3 ^ RRR «StH^ R>$R £ft%R, 

C£fTT&tWt¥t ^WtRR 

• • 

^Mf>Riii <M<wiU 1 rm mm fht ^ wt 

B 

R°^rf^® sn% ^lirwtw 2t<H^ ^tm^ti 

fel ‘ s JRS SlFs^Pl® ^ Rt Rt^fR (R5R- STSfRlI^ 

’ftl^ wfat%, ■srp ^r«t ’rtf^R mpf 



Rt^s RM-flC 6 ! 1 

RRtRlR ^•qlcnic^ 'SfRR 'G ^5RJHf ^RJ^’ttft? ^0=1^ S’a^'i CR^ft RtR 

Rt^sft^ R^TRCR RTT® ^5 ^5 ■°fToTR 5 ^Rlt v =m!c®iI<p Ptc.'srsj '®T i TT 
«t5ft ^■'tRTfR s|R)if>Ri'® ^ Tjt aff%f^ ’srMRt Wt=TRI '&T?I' p tR*f 
cwi 12ft%T^tr® ct %i rcvsr w Mfi (^sf«fr«, c5tr»m 


www.waytojannah.com 
















































































































0*8 




r$) <r^ ^sr rjrr 3jr?®tcr R'j.fi's ^Rit'ii rtr^r ^Ri 
siiic^i ^sr 1 RR>^ ®'?<i rsr 5 w*f scat* 

RR*t fRRtRR rrt$ ctR 6 ! ^ ^#n© wr 

csR't rrt fR%3 w aii wrj Mr r*r i sn^toR «^^ e f 

R«fafRf5f^P ij ®TC*t ®N RRI CRT® *fHR WIT l Hl^CJalt^il rsr 5 

(^sfR <>JIMlfD«H<R'5R, ^STf^trTR^, C3FlWT^f*TC?r^f ^®JtfW) 4RI 

Hfct5 l OBr%l 38T$ (^sfR RF5R d^RWlSRpIR' R8R* m^T, ^1 MnfRR 

VR C^lpM ^Sjlft) I 

SfT%^ RSRF <R •TRR RI-4R RRR <RRT TTPSI ®1 *TTCR 

offRf^o =j*>IWl M®R RsRl«tt W *R Rf 'STCRR *I3F Rs®RT 

f*RRRR r*r c«fc?s ftc®?WR ^rr®Rr RtRF® r*r<* i ^hrsr®#?i c^fc*ra 

<)H'5tye°1 fiJC’®i<f> SW? <iTCSR 41C4R RRZ^ «N51 4R^ ®IM <RER> RWt 

*rfo fspsr? ftftai R«f i ^ rrs*t ^«-oqr ^“rr \5njRsR c RRfT crm>ri 

vs I ^vr ki^o c«rsj fRR>T> CRtR> fHC'SrC l rSC< i 'jfotil R1RR ®RJ alMR ^Mlc^i-a 
r° £ofR RRR CTR I RSpf ^flR® <R#R cfl^agc^ rrrRi cRw 

rter i rrt rt^r w ^rri rri r* ®tR ftfwr 

^9fTff% <>Rff 5 -sjR^ '8R i ^' s t c f RT &1WI «lM*.l'SRR <Tt**T'0C c iIC'® ’aTR 
RR^tR ^rRj*ir i '5^rir«rr, sfhrsre^hi ^m*e«t rMrcrca's ^3^®f 

'5t^ <J]$CRR 2f^$ aTR CRtR 5 fNf CR*(.<> fHRlRR RIRffa RI*IRi ■‘KR I 
f^; <jrtr *rtf*l (RTR R^JR aR a«^‘ia<j RSJR 5 R?jftR ^RR ^R 

«R|ta < T»|C'ST *itrr I 

< 3> 1 M l f*M ^5 a'jRgfRS RT ^srfijRRsR ^i'St RS. RR 

v5fR iff! 2j<>la(.a 2j«R-ll^ l «WJHI a^^cgc<f><l 'gfwi 

CW «1a) l C<l l fI>H^ ' ^ - ' j n C«fW «TR1 OiTl <*R° ‘SRl^llPlillPil'l- 

Rt ®rt®r <3 ^pnwsi -snan i tfwrc*u ^ ^ric^ 
qncug q rc ^ ^ ,, f ^ I ^R 9 Rt 5 tHR^tft C^IR 5 ! « 

RRT ’Rt’tTTR ^R «RRs I *fRH WR f%f%S[ 

?I® < #’fC t R ^iT^t Rl ^FRR 5.1ac<J ^T^R ^^R<P ^ I 

f^src?R 3rn;R ^Rt rr <r, RI®^ wrc®? Rc*r® ■stpjrr 

'5TC s fT'3 a®-4R «(lc^ 'a'SRR 5 R*Rf f^R 'RIRI'8 I >3 •wi'W R® 
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fi'asH 





'srUc'i* ffa *i3|R *TC*1J R^rR i 

^ ^ ^Tf'QTrt ^ 4 

Slfofc (71 41^ <K<1 ^ ^PJSJRc^KI ^ifvsR 1^r-f^ voices 

^n ^n?t ^fioiM f*jf%? 1 


\©x|jJJ(i| § 


1. P.J. Darrogh, A. J. Gaskin, and J. V. -Saunders, Scientific 
Americana, April, 1976, p. 84. 

2. Encyclopaedia Britannica, pp. 52-74. 

3. G.B. Deodlhar, Introduction to Optics, Indian Press Private Ltd. 
1957. 

4. C. Kittel, Introduction to Solid State Physics, 5th edition,* Wily 
Eastern Ltd. New Delhi, 1977. 
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w s is t%fgt fgfg RtgfRg ^ht gift-g^gR f ^ r l^s gsR 

RRRg, Rg RPRTt T5\ C^R g^sg ^ofWf RPR 
g^R C^R *(Tg ajg?, ^of C^lR CgPW C*fP5H i^'SRT gg 

f'Stf'M Rr*nrt Rg g*R rr gt Rtggi gfggtg g*g i 
coTsnrr <m*Fs. r, cgfgn, wrst'ST g^-ggtgg MX 

oWl tH g*R I 4gg 4 TgRI R, Rlggl gfa 'Sf^t 

^F54^ gWR g*R RR ajg?, Sf% ^R I 


ait ?mut> Rspgi RR ^*#5 WRlIHl g>g| WRR 

gt wit gtgg w s- 0) *rtfg rttr ggggx wr; o) 

^(h^i twrfg «mfg ggg; wtgg't g*gt w; aig?. (o) ggcgg ^nwr®t 
■BWT5R1gigjR gjggtg gtfW t^tfgg R1WRI gsgjH WT® W I 

4<T fftn *R?«|^ ^ % }®8 'Ollillt'oil gR <$Rt orfRI^f g>gj 

w i gtgg « wt’H *[Xft «rra «u% ®tn ggg g^cg gRR 

aig?. aiX ^[Xftg aig> fgRg i ait ®nfg g*rt, hhi, jgg 

t^jrfg, gw® >iifUg %gg '§ 5 T'»^ giRgs. gg'SRTR ggf w ^^XtTg 

hydrosphere,^ gf Xlfg^Q’ I g®g|R gs(g C^TR Vl^. ' 5 fT5g e T WR g^R 

£Tfg to,oo,oo,ooo (® Rift) T>g ’JHT 'Slf^o gg i fg^tfwRg gR 
g^rgg ^fgj gggg^ wgig wrvW i£ig g^ ^ M i r gwf®Rg^g 
Rr Wgj wfggg wgf w ^ apfi^ aig?, gf^g rr® gtaj wcw «Rfg 
gX RR ggg wr ®ft 'aft *twf® wig® R*ft 3#^ i ggcgg gg 

gg>g gx rr wtfgg gssfg gRT ^ ^rggr^sig ^spr wcg i ^ 

g° N ^s «rTfgg (protein) gR^'t «fgf^g ^tr csmRg ^gjg^t wr 

«fg^fg ^IRW 'Sjjf'i WR I ^ < itgg° , tjTR cggtRt wrr r c^tr 

gtgRg ^gfw 'srrfgRg fg5TR gtgtfg^ gfaj ^ cgfg ggg 

■^r i g^g c^r gviw sng ^oo Rif& ^ gtgj grt^gg gig^ i 


tg^tfgg>Rg gR- g^cgg gtgj ^gtgg 2(^1# fgggi*t § g^cgg 
gg@ #Rg #r I egg ^gg fw5g%r gt ggtgfg off% wiggpr 

#grt (phytoplankton) Wg gugj gfgg^s gg 1 ait 
phytopianktonR g^pgg ^*$g sft%g^ gpn ftgtR rr cw 
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P«3h 


4^ 


43? 4^ 3^43 3^33%! 43 33C33 #t33 3*fl 331 TOT 

TO 5 I Pfejf fe?3 W3 'Q 4lP(3 %5 '4)<fs^> 41%®t3T3 3I3J 

fmm to i 'srn ^ f3Hiwn 4t^t3iRT3 3RJ ^ «rc?fa 433313 

Ppphto 3t3j ‘'TT'qttt 313 i ^njg 4ttf53 ^sr ^mn:^ to cto 

phytoplankton 43 3T3J 33331$. 3£3 3R3 i 

f?f%3 433E33 31^ ^51 fiffcg wot f3R3 « *fl^ « 

4t% fijorrw% to i C3RTO3 to*t cto 4®M3 m to 

toe^ 43$t3f%$ wt cto <^iw 433 3?*jfte to to* i 

t 5*IE33 ’®lfillt'a 3^^® 'S|«1$M ^®ic'i> >i»|tij<i <3 4<l c u3» *33113 I 
*(*l ^ l>l3HI f3f*ft Rf5>s| 4333 ?3%E® 'fra# 3[3 i '5^33 fc»f3 

TO3 13R35 f3f®3 4333 43? 4«M 313133® ^3$ ^s3s 3^t!f3 4tf3E® 

9 ft'QTrt m i 'Sira to ^toi^ ■*fr^-t%*ps *ft®*t miRw * 11*31 313 \ 

13^3*3 *lftE3 4E3“f^® 3l$M3 (T3R ^Ff® C3E3 5 3**H3 4ct>i?l3 
it's*I froP $3 I 3l^E33 4^ 3^'®E 5 T1 cTO *13©^ 31 4133 3541 3E® 


4TE3 I 43E3 43^ 333 ■'I<5'll i£j3.>M 3'JSC3 > WF|® 3>C3 CW1 4E3 43E® 



rs[Gj 4T*3t 313 43? ^I<j 4T§R ifhfcl i Pi Pi Pi Pi i^lt'o'O 

^ij^ift «% 41^31 3T3 i 4^ P^i 4if33 1*5 43 ? 

i£)»nJ<('Q> $C3 4IC4 I 

4*04(3 *13 2fSRI 3E3 '5Pf° , U Rlf^ 5 3?*rRpj»C 5 l 33E53 %H5 43M 
<^©f3? WU ^3^ TO Pf I 4'©E 5 fl f3^93 R»%yl ^33R’Q%I 4«ll3>l3 
■Jfsjjj coral WT«t3 43> 33*3 41^t3 3»5H C313 5 | i£13 ^5'QWTt ^3 

b‘J|<i,3>l3 3^PT 43® '*n? 43H C3C3 5 ^«1^l3 t^£>P 3 s 31 ^3 I 33COC3 


\«1J3R 2f3t« ! f 3®l Red coral 3t corallium rubram, 3t 2r*lM 
W3I3C3 31^31313 I 

^IC33 4333 3l^Q<P "11^'Q ^ ^33 'Q ^TT3f3 I 4E33 3C3J 3C3t^ 
cones, volutes, murex shells, scallops, 43® Owries 3t 31% R 
3s% xst3 33TOS Ptl^3 W3T Pp^TT® I 4W3 4t^ C3M333 43?. RPj^ 
3?I33 I 433'3 '01=1? 13 P.C3C3 333^5 33 I 


^53T^j3 S 

1. Encyclopaedia Britannica, Vol. 13, pp. 482, 409, 501. 

2. R.T. Abbott, Encyclopaedia Americana, Vol. 24, pp 691-93. 
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\S^b- 


6 £J feS ISM 61u&9«d u^'S - 


M 


§ 





f^f% *fTC5?[ *t'Sl*'»k<l C*\U$ fTOTC^R 

(7R ot csrsnw? h°if© *fii3 i %f^ ^r-^t 

OT* TTStf^ *W« <!lPRilW OR 

c^mr %w® c*ire ♦rpsr i 

4 

i£j^ fwf5 ^ g vs 'Sinrn^o rc<jc^. i 

oosjyi^^s^-". 


% 


i'b fRlR R^RpHr (R*fftR) ^tRR (^l^c*ca RR CRRtRlR 

wrt) rttr ^twRt rwcrj's rt^r RtRR rrtir RtR i 

is R-*j?jn> 'oiiiiitio Rpfe Rctrt^ i 


otUSi& &’&$&<&■ 


IA 


ins g ib- OofRR! RfR WUBTO TRRtRW^R. RRRl RR^a Rt« Rtf 

RsRR’S RtRZR RT, ^CR «(lgl^ R^ 'O RRH 

if] Rrcr i g io v =i!<]|(.'o RsslR'® '»il(. e ilMl RRl Rtf)(.s? 



g 8o CR5R 
RTfR 
RtR I 



^fS RRPo t*St R'RtR RflRTCRR RtRJ 4 *F?t 
RRU5 ^ Rt CR, ^CR RT'Q RftR RfRfR ^t ^CR 


lilt RRiRPSi ^ffRS[% i£]RS ’•rf^JESRTfitR'Q RwiRC'lR RR, Rt Rif® 

RR, isrR ^33 ifIR” 'rR* ^5 f^R I if)^ ^<ji33|R<p ■'©$|J? ^RiRTCRR Rtft 

‘R'S’ RRtR *RCR RfR’ R>R?R SfRIR I if) fWR RfRpftU* if) sTT^rbRt RRt 
RfRI^ | ifIRSRT'a RtR RIRt'S 1?£R CR CR>tR ^ftR CR=T(R RV* ’ ^3’ 

RRCR '®TR ^jt ^R 3 RR ifIR' Rtt^R^ fRRff^s PtRCR <3 RRCR al R°R^$ 

RR 
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« 


toti? ^ •frnoi? 

f^m i 






8b- m ^ wi tot ^rt ^ w 5 «rf^, ^r?rt 

'Wf^'t 'Q ^TtW K*f TO Tgj r ^ 



^r <i ^im <#s ct « Racsra 

^pnft ^®t ^ *« 8 i(2--c® ?f2fe I ^f¥R 

^iRWh tj*fj'a ^jpfe ’tf^? "^i?^ c f **nw i f^ 5 *iRm'si!>('5) 

lif^T Pifi^ R^jWM* C^PHW ^ ^ C*n^ f^*fC?T3 

<tttort wt ^ i 4nlH«fw W's 3^ra f^TO ^rR;^ i ^n? 

0 

lilt ^pFsj 3^T? ^wtj ^rat<T fwn i 



to s s *-go tot ^n 

^ Of ' 5 TW 

f^sftwf^ef'Q; TOT ^4,TO TO *Tt I TOT W 'TOT 

*Rmspn^t TO*nr *rffc*iM*i* «w* 

to*tto* *rt ^ ^ *** ** ’ tm ^ n 

s § e8 vg 8-4<t ^to w wm a* 

*ITOT 4 ^TtfF® I TO ^ 

^tro jiwr Ihw w to to 5 i 
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vqOO 



i'Jj % 


^i?>i's ?r 

'silyl'sj >2ft‘ s> tj i o'sM?|1% «dal^, ?j'>s)'s ^ < rec<p '®u 

"P'SIM? 


csfre fare ^%vs ^ft^rivs 'Q 'y 5 ' c«rre 

?r?tref <[ft $ ^twm sih wire? R*mflS * s i^s 

^1 {tic's? oji'swr?! ^jnji ?rei ^rere i 



i'b s 


^<2 ^rtfji^ "^rreFp't c^rre* ^Tf?wf ?preR 4^?. ^®r ?ret 

0 • 

^jf^W <SiH <? I ^"tj^ ^US 

f*in*H C*T ^ft C^lIc-i 'SrHi l 


<tm*\ C'<lfswt <3 wl! ^gjif *tt 

^tw ^rg-%# ^ s i*>8-4? 

I 

wi'S'si? ?jnji <p?t ^rere i 



ivja % ^ ^r i *I 7^ *rerfw 'sriref pstsnrere ?rere i 

'sire? tef^s c^tre? « flC'S’fl ■sf*o isps c®retre?rep *n*r 

* 

?reit "5$, ^rt ntwtftre? 'SRT i 

* 

•* 

* - 

■<*$ wrurre *m\$. wR c«ire ^rmtre? ^rmj Rwre ^ smtre? 

^iM f??n ? c f^r <prere? i w? "sire? f^r® f*r^?nreT to ^ 
?*re srrre ■srtre? ire*? c^ire i -re?#?nrei ^tre? w?j 
csfl’tm 'siiPT <rere i 
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«n% wfp *ra c^*f R>^k«rg tt«i1<<p 

*ITO I ^ sj|*p<1 iSRj 'il^jvosi '0^^‘f *ffgj i ^r^ ^5?tr^ 

£Tt%sr ^rrfrR, ^rHf^nrrsi (^if^ ^ gr® ^rj wft) RR 
f^tfsR CTO. foGlfiH »fl. «Tl¥f^R. f^rf^R 1 r’ 'S 1®’ 


gs*R fijf% boo I»jP iPi'Dt<?i 9 #srt c f c®R3> 


m I *tf^TH 5W RT*fl<H® \r<\% *rtft. 0.0% wrf^R 


0 ^% 



«rar< 



'SR 


STR$ I g< ®t*t C*R*T ®t C^R^ C^f 

torri $11 w> i^ 

ajf^SRT CW^Tt fa*SJ« CSR3> ^ 1 '3H<I 

end'll ^Tf^OWlW C^JWV|SJ cW^sIM RRSt <fR<1 I 'SJW^ •srf^T?! 

^ctfi» (?rf&) '0I CH4 *# f*RTI *tf$\5 I 4 00=11 O'® ?RTR1> ^ =T%¥H 

r# w *tf$® 1 erf%f& *rf®^ra 



Rmm ctoott ^t'sj«‘Mi, 

?or^ cwh «i$^ *n ^gv^i ^m? 

S'K'6 1 1 «£F^ ^C^T«,' 5 Tf^t '*fNT'9t 5 Tt ii|<j»Ql'o ^C?f ^C<P<pf5 g^i ^' ! 1ll<1 5 

R# *tf$® ^ ^ C«R^ c<rfk?l I ^TR 



gMI TgC?R; g <1 C'WS 1 

ftwr#?i *tfo 'Q f^R*t ^ £ff% <n *ro<i to 

gHT *1<1C*R '®I<1'®»)J *IU> I 'STC-ll'S RSR §t ©rt®liJ £ft%3 ^RSff^QC^tC® 




«*tRR‘ ? I'8 C^TWt «fTC^ R I 

^cSiK'SR ^CUk/fS sf®R? '“ft^ R«l<1 ^ 'S 

•R^toc'il'a £ll'3C^C 4 t <i!^c < T i l c lRPfS, gRR^, “I'3 s < i e i^ 

cnRm<i <rr *rf$® ^1 < iw®N y Kyf ^?%® ^ 1 


gt#OR?TR *tNt PjSM ^RT> «w *tHR>3 ®|!«*!''t3) C$IW 

'Q fijC'StC'&^H Rnwlwn £('©lc < 1 <ll^^l <3 ^Pl^l 
hRi<i>i ^sRf^ 'srr^t ’tf^® ^ 1 (Rg end'll 




w§*[ sRt^ c*rc® "^rm 1 ^^f^rrs c^ 

^ , T3^®i ’R^t c*m CTTnw^ c<r^ ^tt?t i *rr^ 5 ^ ^'©r^ 

fgg^«t ^ sfR^ ^®r^ ■**fm ^ sf^® 

' s T5 C«R^> | ’SfBl ^R^ ^.calc.'sH 'Q 


^ ~S$ s}^R^ 




^ ^ -srnum ?^ e t 1 ^ ^ ■srran ^n? ^rR«f 

2fm f^tf&'SBlQ 2[f^ «lf©'<M C«R^ ^ «<F 1 g*i 

Igg’ra'R^O f^Wf «!fR^ 1 
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30^ 


^Pt-^snw tRSTO 


TOf*? tor totrI! sn%i ^imf% mr$ r TO£tf| 

^RRR TOR | oq^ ^sj <j|^^ CTO ^ I RR 

4f|©7RR tot £Tcrr% ^ rto to cto i totor wi to, 

R3TO *T8?Rf^ RRCTO Sfsi^t CTO ITjCRi §RRTORT ^TR TOtlTO TO 

cto R3R rtt i 4 »rr TOtfw tor Tip tor rrto rr- *rf% frof*i 
cto sn^ ^rtotoitr?! TOmrof i rr •sri 3 «r *ifa*rnsR to rcr<? 

RRR5R R?*| RR R 'SRI-'^ai (CRTO-CRR) feTO (RfTO TO I TOT 

cto 5 trorfro ^rrtocr to to^ to 3 croRfa ^«,fro crIrtt i 
to Iron cto to ^Rscto tot *rfroR r to fronfro <jfl 

SlTWR CRTO ftf%3 R;£*t RIRo TO I ‘fl'RTR ^RRRStR 

TO5f%« c%^ to i ctrr r^) crttom tj«i ^rtor tot 

'SR^’J'f ^rto'SCR C3i?> CTO I <RS TOfro TO PRTSR^ 3 TOft 
TO ^oT TOR TOf^TCQ fTO TO 3 ? I CR&f f52! RTOTRR RRR <RR TO 

, f^l'5|ICW CTOTR ’rfRs TOf TO TOT TOT (CRTO) 3 TOR TO CTO 5 ^ 
TO TO 5 I TOSff^RJS CTO TO RTOTO TO I C« 

CRTCR 3n%3 CTO R CTO, ^T TO#!® CTO RSRfTO RRR 
TOTO? RTltf 3fCRTO TO&fTOR TOTJ fRtpS <K<1$ T.'afa I CRR. 

RoTf TO, TOR tJW TOR TOTO tjCRR TOHR fos'f RTfTO (CSTtf&R), 
TO , S e f «wmPlTO 3 %'S C T TORRIR RTO I 



ijR §e,«TTTO 3ffRRT TO fTOTSRR TOTOfTO 3(fSjRl | R? 3t%TO 
TOffiRR R^CTO 4 RTO TOH TO TOTTO TOCTO RfN fiffaRJt %*R I 
fTOR TO WR CTO CR TO RT^J ^ ftsfTO TOT 'TOpflfTO 8oo 
«i|v5») TO TOT sRffTO WR sfTRTTO R35 | RR*tT, TO5R ^RRRS'CR 
iJCTO ^RRCTO RRTO TORlCR^ TORI R<R TOR RJtfTOT WffRB 
^C*R ©105=1 esfff^T fTOTPT C , TO i 2 * ^<>13 0®;) I TO3 5 3.C<Pl'St R ’TOR ^C*R 
Tort 'oR r!<pc55i®i cRR RcroRf^r 1%*ij sf^fro i rr r^r crrs R 
R3115 Rj|Pi3 TjCiR CTTOP®)'?! TO1< CTO TORC?^ I 


o 

0 ' 

1. W.A.R. Thomson, Black's Medical Dictionary, 33rd edn., Adams 
and Charles Black, London. P. 598, 1981. 

^ • •% 

2. J.D. Kalcliffe. Reader's Digest Book of the Human Body, The 

Reader’s Digest Association Ltd. London, 1964. p. 367. 
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ooo 



\Q ^Tf^f 

^rr^; <^r^ ^<hj$ 

'SRJ f^pfa I 


i'b o ' 9 ^\ 


csmi totf *ir%f <3 


c^?f^?[ <3 '3ii^<i- < 3 $ ^jf? to otqIto R^?j ^TO 5 ? Sea*? toi 5.c?i(.s? 

V5T 'ollWCW $TO CTOTOT | 

c^ to (t^f^ \5ji<p5itf%wrat) ^mrffa (to) srerifro to i 

C^T®! 5 ? TO ^3 <a %W TOTOTO 5 ? I WFTSfnik TO3T 

at Wfe? to ^rro ct'tow ^50 ^TOtfwra* fro cto wros 

TOc^Mu TO$ C^tep TOW I 

I 

c?KW to. ?sro , 'i(i&<p'! o ^orrw ^?toto cros? i TOjsnfw 3 to 

WSTT 5 ? w TO 4$ «?3TO C*lSp TO TO]T?I l C*l^f TO *RT #1% "^TO 
'QfTOTO ^3TO TO 5 ? 3 I C«l<Sp TO < jftTO ’TO TO# TO? TO>T TO 

w#<i to*to <?rot ®ro i io-ie to?? w# c*pp TO^ to «m?r <a 

of|?t <4$ TOT 5 ? Joo C^TO 3 $oo <W *TTO t>«1C's TO3 3 I C*l?p <> f1% s I 

i£jf%f \s ^s?f ^iSpTO ^«#c*fcw toj wfs 'STO^'f 

TOJ I ^P# (Rt)-TO «||i|Cir| %t ^TtWCW sfTO TOJ 1 

C W! 1^TOt 0TOTOW TOaT C*?^p *Tt^ '3tl(. i #<p| TOt TO 5 ? TjiRTO #CK 

TO I C^l^CTO ^fS^IJ TOiW TOI'O 'b § (5>c»-TO '5ft'Q'TO ^IC«11C>*SI 4<ll 


TOTOTO <3 TOTOW ^TORPfiTO CTOTRT CTO 5 ?! ^TO 5 ? ■ C*P5p TO 
CtfsTO TOlt TO I 4t 'TOW C 5 ^ 'e|S'®)« C’f'Sp TO! *lR#'b I W*IJ 
<£|$ TOW C*FfC<T CTO 5 ? TO TOT^ TO 5 ? 5 R I TO 5 ? <3$ TO C 5 ^ 
TOW TOW 'aTOTO fTO 5 (TO5 'Q CTO? ^#TO TO^ TO 5 TOCTO 
TO®? TO *ITTOT TO I C*f$p TO CTO^ <J3$ TO ?M fc*f TO? C#lTO 
TOTOW TO5 TO° C«J^f TOW TO«? ^ fTO? TO3 

4$ TO ?RTO TOT W I <3$ TO WSJvg f$ft <3 3T#tWfTO ’f1% I TO^f 
<^H fTOr <31$ TO CTO 3 ’Q'5 'C 3 »f? TOT W I 
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W)8 


W 


R>Pic<mI) «tl^ '^l^t.'l “iFottl 

%%i i <a csfcp ^53 ’IT'gtit *rra i ^t<ra ^ ^ ^f«f%i 

S^'islC^ C’tfst ^5*ffr®1^3 I WiTH8FITC'5'3 gP¥t 

m ^ra i wtf^i ^t«fH nrere; c*n^t3 

'*n:*JT gm^fM 'sn^wi sjsm $m i ■srpn^wra 

'5R7RS c^1T®T CSfW^ C'®l'Si'l<Pl(. r l C«n^J? ^TW ^T, f%*lf5p c t, .'JJ'Wt 

'Q ■sr fsprca -nf^c^prm ^«tt ^’itwr® i 

^I'RTI'C'S 4 MW CT, C«f^ 'Q 

< ffNr re ^tj « ,! Jf% i m (*trri) ^ wrarre 

*n%r c^rjtm i 4 *n% sff3F?rm cfl'p « 

c«n^ ^?rt ^ot i «mj ^M%<n ‘^ r rf%®t’ Q. - ~p ^ 

' ^ * * 

^ •=tr%?T C«P^ C«fw I cm* 

^Ttf^s C3F*t ^ «tt% fc®1? ^Tt ^st I ' B 1T^ 5 t ^1^5), ®4HI ^Tt 


f%*fft*t'a *IM W® 

* • 

Ifodffl <<$ «lRrT>5f& ’5RH%I (*ftj ,>lPHtll *TC3 'Q 

^ i ^ru ^ gf& ^ 
^ \s«nrR ^ r ^wu <n?r n^Tst tt 
*rfs’iH>RHii ^sit 1%*tTt^s i ^it <r <jft 

^»*IWW*I 'G ^ I C 5 !^ C 5 ^ (^ ^Sf'Q 

*tt% i ^ >ic<i^si i ^rat ^ s ^ ^srmtr®?! 

^rt'S'sH ■st > Fo<p<i Slf^faRFRl f^ran ^IlC'ilf&'s $.«(.*?. 


^tr^s o 

4 

t 

$ 

1. U.P. Hendrick, Date Palm, Collier's Encyclopaedia, 6, Vol. P.F. 

Collier and Sons Co., New York, 1956, pp. 290-91. . 

• % • 

2. U.P. Hendrick, Grapes, Collier's Encyclopaedia, Vol.9, 1956, 

km 

p.265. 
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i<J} g 'bbr-'b^ Stf^TtPP CsfNlf^JelW *flp5 5 *tTpfteTt 'Q p< 

-q^fvbcv© '©ICW* CP3 IpfltP 'Q «PP 

(mfSos) pf^i ^o (Tsn^nr) sf^ ws 

<P*. 'STsSP (C^stsiBT) Sf%PtC<P *W ■siplp <P£Vs 

CSp'tt fWPtpt C*T P f^ c f¥CTt 5 tT < T >C4CP 4 

^IOt* %P p f%fP ^ e ftr?I *fl^fa Pi 

p^f ^«ics?. ppp pu mpu i ps» ?rc?rc^ 

fpfa f^st^ p^pp pi i 

# 


• i 

^ 'iPIC® W f^ PP ’ffPP ^ip ■5TC®t Ji<JCbC?i 
pip ®«it *tfpi*H pt i 3P® ct gppi ^*rp <#t<ft*i ^p 

PF P5 '€& CT <PHCPM> ^<R^> Pit PITC^ l PP 

wfatfpp ■sip $ppp 'q <PHo<> <afatfpt pp ppi pij 
?rp ^ppp ps ct 7r os tc¥ pp (TT'STrf i ’tRrcpp 
OTfalfp ^p cPF ^Ptf^s Pit Wsai P 1 # ^ $PtPi 4f1%^ "ft 
P^iJ 'Q Rt|?| «(lC5. C 7 ! J 1~ y it. < P i P c lt C f f8Pp t .; > .<' 5 Tf PJCP Pit 



SI 


"^P bl<¥» fc©f% 








CTTsitflpp PPT^T ^p tfEPt 

pfS® | 'Sfp £jf\sfiS «FM *lt*ft C^n^4lf% ^3 R 3 ^ p 5 ^ 

I Pi PR*tJ 
PT§1 ^iplft CTTsnfp 5W.P«u P5T WH-sHW^ 
p^ 1 CPtPtT cijlbl4 ^5T P £f1%« ^ pF3 RlP ^t pp Pi, PP 
'Sfp %Ft CPP PMJ, f^f%3 p£p CPtSP P*IJ ^f WWtW 

^P P 5 PI p | CTfatfpt (Apis dorsata) fpfi> PPP 
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O'O'iJ 


RfR-fRSfflR R'SsH 


-sr^ rr rtr rr *iiw RiRR'tR ^r Rfrn^R rcrt (o> 

RffRjR) i> ORJHJ £)'Stlfi? CTMf^ CTRR t^t%I (Apis mellifica) 
'Q t£|^fa 2f\SfrfRR CTtR%t R«'Rl\ ff R , «IC<l C^H> ^t<l>lG?1il RR 5 R£R I 
RT^j-g CR <>if^ mm G^lf^l RtR Rf RtRRRR G*R crtr 
1$r^?[ Irr CRMRRI mini's <;|=i«IW CRfR fR7R bRflJ 9 lf2>'© ^R I 

^ rjr rrr ^jf5 R ^R g ->i^l'3fiM crir ft<R ifirs, em 

R Rjffr (RtR CRR 4Rf& C^Sjlil cRcRft T5tRR CRR GRR-ftCfc &»R 

f*^R ^ i i ^rhr c’lf^t crkrr '^rr ^rirr rsr ,? nw i 
oTlfri cR R csrtrsra fcvif% 3R cRfat% cR^g rir fRRR Irrrr rtc^; 

oRt^o Rf| CRR I CRtRtfl CRlt>R 'fcsf?R RRR 4\t CRR ft>R(R G 

rf® rr rtri fRf*ftR rrr rksr g fwR rr>hr rmr ^r 

CRRi^fvs (RR'SRTf fcsfR R>iR I CR CR1WI WttRfRR Rtoil 'SRJ i£jf& 
RRP3 (R^'« $.C°11 *tl RR fRRR I "SR CRTRI^fR CRtRTRR CRTR'SfR 
fRJRRRRRR >HCbCil RR , S?RR *T§ RCR >1 <lC0C.il CR^t RR c | 1 RR'aR 

^*rc?n*ft (ffeai-^) rri ffifo rr i c^R'qtrt rtcr^ rrt ~$&m 

RvRRIRfR^ RR 4WR RCR RtR I C^f5 o||R|M<J crr 

R5?f CRRl% RRR G R%R( RR RRR G R*[ R^3R RRR <5RJ RR 

Rt^t rrrtr crr ‘‘Jrr wMf* Rritr ^srj i rrr fRRR cRt^CR 

RRR CRtRI% ^T^tJI RR RR R*R Rtf (RRl%T Reft CRtRtf%T 

'SRJ fRC*R CRR fRRH ^R 5 RC<I RT CRlRtf^il R*P|f% >5«Tf < > ftwra 
£(^f% I C^R'^TRt ^TTvST R RT^ff^R ^R 91TR I WR ^'SRTR 
f^RR iRR *R3 tT CRR 5flR I <iR ‘'Tft&S'CR '5TR5T ( o.(t CR%) (RR iRR 
CTRt%l olc<P?l V(£ 3RTR CRR ^R R17R I' WR i£|^R CRlC^l<i 

’ S TRR RRRff^R ^ o|T^' 9? (cS.Jo CR%) '5R RRtRR I 

(RtRR snf^^Rt ^r C<?fR fRg^® ^TR R^sl <RTC5k SRR’f 
CRt RRR (RR'QRtR ^gf^vs RtRR 'SRJ I i£]^ 5RT RT Rl^R RTRt '^tT< 
R?f RtRl%T R52R RR CRRR RRiJ^RTR CRGTTR ^ RR CRRfR 

G ’TtfR CRR RRR 'SRT I* ^RRR RliiT ^TfSfR'tRfR R ‘ !> lf%RfR[ 

^ ^ ^ RHR RRt 4<RRt >^5 RT7R ^tfRF^T 

R R7R? PlCD<l fRR RRt ^Rt>4t G Rig \S RR RT^lRTf^ 

< Rl ? t ^TRR RTR? | RRR GRR1 f^CR RCR Rpg SfCRf^ RRR 

^ ^rtnR R 2f7RT^ R7R RRR f%? 

2fRR ^ CRR RRRR RR I 
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ftaj s s -sip tftwa wi i 

ovs^ejl^ln C-PW'OWt R'ij'a vsM^la OT*T '*TtC®5 I CT C^TTOtsiT f®tfe 
C?WTf%^ (TTOWTW -sj^ « -^Rrm 3 W3 <TO 3M I '5H : 5PtWt jRS ^Tt (Tmwmt® 

^tf c^Tsn% ««n®R ?sr*f orn^p i ^=rj <?m©M wi strw i 


'Q <torf^n cwrre ^ ^ ts«?r c^rc^s ^ 

'*ll^.<l e f ^C<l ^Hc<T* 


^ *n^$ (o.ff c*fa) *r«j M% ®R] (?eot^<i'Q <?rf*t 

W\*\\kw bro.ooo w® wsiR ^t® fto 

^d, 00,000 (*tf&*t «T?) Tpr ^C® *RJN ^5 I OTfaT% 

^n 'Q ■gf^s <r *rt ^tht csfre ^ i ipsft 

to 5 ^ «tf ’ft'GTfl ^ ®t^T ^F«T C«faF Rft 3^ ■’tsssjl^ ^*13 

ft^s <ks ®c<t '©icis f^rf^ <pc®is c^rrm c®3 s>sis ■src®r 

■»f^ Tff ^GSl?J v ©lc« WlklC® *m *Tt I ®T^ CS»lc»ll ^F*T CS»S«1 
'to CS»lc*ll ®|CS Wct> 3t Is 1 ^51 *fs ^(JW ^5(t5f«tT $.CS < 1'©C <7 1^ CS ) S«1 ®t 
c«R3> CTt^nfl 3 ^ 7f^ 3*3t® i 8 


^t® *fSC» 1 S v£J<pfu ^^3 ulcs 5 V 50,000 C 3 C 3 5 ®o,ooo <p^T wNlfe 

to* i <<it 'Sticks <totft ^)<iws t33PT 3ito tor ^5 
^n33t«t3^-3^c^srrf%3ttoto33tn«^pr^ 
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oaibr 


torrtot fwR 

TfTO ^ CRRI^! C*R <T# RTTO *R £R*fa ?1 W^r5<1 

tot to to?, toto tot <tog mhi <rRt% to 
c%^ to i mRiR ^rmr g rs^ tortto ^«r c^tto to r^tor 

^Icrs 'si^ bld^fi TO>*t l>i'C|<i 9 iw ^=1!<M-y RTO iff ^§t> 

(RRtft 'alc'H (RR#TO ?RTO '^ICTO TO ^oR 


O 

0 


5 'Ol^Cf ^ TO3 5 ^jfs^o Tf^S] f^RC<T Rf*IJtR\a TO ^ 

*t gsr ^Rfro tot g ^cto "<st]ifvifc><i> \s|s,<fq 3f > ir¥ ^?rt ^ 

^TTGTO TO*K «ftMH! ?RR^ I <UTOCTO ote 

to ^ TO Irrcto to ^rir. “rt*rr sro *r to^t 


TO 7 ! 


. 1 * 


TOT 


RRT "^TO 'TO %TOR RTTOfflTO TOT ’RTO <RT*t T5fTC<rt*lJ<$>|<H> 

to firft, mm -eh *Rttf, to tocto *rrr to gro Rc*r 

TO RR ^mtf^r CTO CTO'<^ ^t TO <TO l %#RT *pT CTO 
R°v}%® 7Jpr§ TO CTO ^ 'Zwfa <TO 'S gT ’IWaNTO TOTO TOJ 

%ro tortcto to rto rto TO^rrc^ ig” TOsfrfR g to 

TOTOI GfFffTO Wt TOt TOT 1 CTO CTO SRTTO f^T CTO Rlt TO G 
TOR R?SJ^^t TOC^ TR? ^pjlft -Sfp ^ 'G Rg<T TOT I 

gTOT G ??. '5'»^ Pl'o< TO3 CTOT STTOR ^=TO Rfl TO 
TOTO %TO TOTO TOT TOC!?. TO 'G'TO | iTOTOTO 

Wf^TG TOR^ I WffRCTO.TO TjjTfTO 5 Wtf^TG I WlPfWR TOT3- 
W ^ G fta TR To «TO i H T^TT TO *TO TORlfiR Rl 
^JRCSftf^ *TOR TOnrfRP ’RTCsfe TOC'f l i£)t ^T ^sTO «TO 
Rt s TR'fa ^rf^T CTO CRRt% TOC't l RRI C^RR^ 

Orm«ll$ 'SrlC'atl TO *TTOR fffj’lilt ^1%R) C*TO R?.^fha "Sip ^ 

RT^TR'TO cTOT^t TO *TO» RR TO<1 wRT;9ltPr?]t^R 

RfiR TO i RC I R TORlTO < RTC«I^ l Rp RC^> Rlf^R 

(Rta%iR) Rr%»RR i to ^cttot iR-nltTOfT stItor 

TORilRFTfWR Mg Ml'St Rl CG^cQl^ ^ I RCSU ’R® 

8o.ff% W'gMie?, G8% C«^jU3l«i, >.T?>% V^I'Si, i c \. c T% '-Rf^, 
i.S>% CTF5^R G TOM TO^ o.ib-% «TO I t£J ^fvSTfG TO STTO 
i.ff-G%' TOR] ^TOR CTO SRTO (gUiRh (R G R FaUlfviH 
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siTU-pFURm R'Sah 


oois» 


speu? tsu-t^Sifum), (cuuu, ^sr-y i j icl5'ST > ^c 5 ^, 

'Q tusIcSet (UpPr tUstSu), WUsTU ?3?m Um«f, R g yf ^vs 


uPls->t (UUTU '3 C^T-C5JTsr), Ufms? (Put, <t>j|«iPiiil>i, miTRM), mf% 

murm ufmuteu fufmmt, miuiR'St, cptuu, uStfumu, cm%mu 


u^m, «ui=jJiiRmu vs unueuPimu i '*ikR« 
uftu ^umu utmes mtu i mrtfms u^ ^utuh ufms utmtumm sit 
tm 1 ! uftmuH'3 uScst uteu 1umu cfj^R p mtgstmmt meu mm ^atn 
muma 'Stw mu m 1 'ojfoR'3 ’ pcu up upt's uiuj'qu «rt pt ws 


t' s rntpumu mwrcmm upm ipmm mpra mcmu 1 
turns mup cs uiumsttf^s mm p ' 3 pmj 'QU muu mcu 1 
fmemtR'SsH mum up auusu tms tup« fustfus ucuum 


fmtufsfs mm ufmmu atftmrnutuj 


O 

o 


i. cmttm cmlem ISfmuum u$t’Useuu cupummtumu m pr msfs 
uut^f umtu mutu mm Sucm^t 'a Sumtlt ststumU'j mm mm pnfmu 
mcupu 1 p ufuutcm cuucm uumt cut 1 cmurn, up cufpsteu msp 

ucmmtmtfmsu m mtrnuu tSfu 1 8 


*. ups cu uu murntu, uibuuu, ufuw « mrnlm utmtsfum umt 
msp muwnt utpuu mm Sumtfr 1 miu urn ^ftg smu msTfumm 

Sutmeuu muums; mtesu mm upm ^su S«u mm urn mm cues uteu 1 

's. mt mm fmsrtu ustms wres. cu, utlu5) (ut) mm uueuu 
mpst, trnmu meu, utwfufm tuutueu up mu^iusi fuesu 1 rnl^fum 
Bfoumtuaelcuu mt'Q'stu rntmumr mf^m utumtmm cut^tu tutu urns 


mm utu°utu situ mcu u^ ut'3utemu uru^tuia tuesu 1 ups 

tstmfuu's f^&tfuu 1u’ simp mm Su-t^stfuu « mm peuu rnmrnu 
up; uutm ueue^. 1 ^uu Sututu wtSm utwtw cmHflu ^tfm© 
upsu fitfmptu up mutmftu 'sum* mmrm fut mtm msu mcu wtu 
ms mm^ 1 f%fu ^ fmmu §c5u, ^rnm|, sum, t^st# a muf% p 
fumm fuurrm mtutm cucm fmu sfutu mcm^u cu mfN utumtum 

cm% emu fblrnumu stcuu emp (sUituu rntfs p? step cup 

✓ 

utum cupp mtm;u cu pu uet utem mf p rnmu ufrnmcm 10 p 
upt mes cstmtu mtem turns, mwp uteu mw» pup 1 
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8. ^ *$5 c*nwt « 

fdf^-s^mr ^ w ^ «m^ i <ft?h, ^ « 

«TROrl*l^-'Q e f ^cjr^.-i*' 

^ Rt>IC<l w 5 ^G?Tf?l ’T^'T l Q e T vto^xjl'C-H .wf? iSriT «Q 

ftw ^'Q ?rsNn swr-i 


S 
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London, 1980, p. 762. 
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3. Ibid. 
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Heinsmarin Ltd. London, 1976. p.22. 
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6. C. L. Farror and H. M. Grace, Honey, Collier’s Encyclopaedia, Vol. 

10. 1956, pp. 139-141. 
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8. M. Larsen, Brit, M.J. (August)1954 quoted Digir, M. Al-Assal, Dar 
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9. M. Digir, Al-Assal, Dar al-Kutub al Arabia, Damascus, 1974. 

10. M. B. Badri, Islam and Alcoholism, American Trust 
Publications, USA, 1976, pp.27-28. 
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i'b 8 <=i^ 4?^ ^rrc®tRKRR c'sMra c^sr (W®) ^ 

R^t^R c$tr i crr . r^s c^tshirr <sfRj 

1 $R-C%5TfR «H-gc^ 4RS, C'sTsiTMW #|R tR | RRRH 
RTR ‘KRtS’R I ’SRt'G 'GRT fRRTTR fR’tftR RRTER 4RI \3R1 

#t 'TOipT^R ^5^ ’spftRRR RRIR ? 


RT*Pt a ,.,,L .4-~> -‘3R RRprfR wsf «tM g wirtir 1r^ si<h ^r$[*f i 
wf^rr^rr t^R 5 rti^ rtrrw gj^1% ri r-oir ^ i wir 

PfR^RR^ ^ , 5fr?fiC'a<i ^tiFTtw <£)?i r^crc^r R#lwt I 'JR^R 

G ^lc'TfJ CR«11R GIVI'S Rt 3f'OlC<l Rt “T^tR®1” 'Sttf CRCR fe iif fof*l%J 

strartR r^rt® fRiR rirtrr^izr #R-GtY% -xn-pRR 

ftStR'®t1^R®TCR «£RS ^KRR'iff Xo-Rfj -S^flUvo rcrc^ 


^R 5 Gt«?|R><l RRR RR-Hj ^R'a3|\5'»|t^ 'SRT RRR sT'Srlf's-sJ 
RRRTCRR ^TOftR WtRtRt I Rl^R C^ttRt 



£f'srl(\s£j'3 3 l Rl^RR CRIORl 'SrHj ^]<i£fSflRi<i RRRJR1 i£)<p<p'»)(,<) ^TR 3 
'Stcrir rtcrt R 3 ^ RfRRW 'cifi'®i)i GfR^fR Rc<t RTcr Rt RtRlRR'® voiced 

c«1gR1Pi<p <1*5^ Rt c^t^Jlrr C4H rirtoi rrrtr rm rrr grr Pi'®r <kr i 

'®I^IG| ^ RrCR R*5 RRCTR 'StlfacRtft Rt *T^C?n§1 cva Pll'Sj|'!>l<l 
RsfGt'oG 'STRWSJI RJR RttR> I Rf^ RRGRtftR RWtJR RtRJ 
GfiSRR R®R I 'stR TOOHt #R£p5tt^®R CRRtRt RWtJR RftR RtRR GTSrtl^R 
CRtCRt RRtRJR «n^8G|W( Rt f*f5/ *ttRR ^RfRtRR RStRRt RRR® CR^ I 
4R ^ CR, i£)R 3T31 #R^srf^R> Sff^RW®t RCRC5 4 RRtRR IrRR 

2fBjRCRR RGRJ I ^ Gff^RRT^sj'S^n f^R*F® ('of'GG'o Pi ills'® I «HR RtR 

^R^fS '^R-G|'ST|f\s J3 'RRJ 'q|c^<P ^fR-GPSftt^R RIRJ WF38G|'S?»i(.RR 
CTOR 'o! 'G ■'JRWRCRR’ RR | fRf%3 : RlRt-RtR %RR 

Rt«f<pj«rP(vs RRRtR rc« RPR I CR>RRT ^ HftqM fiffR 1Wrt*fR 


CTO RR^tR fRCRt^ ’S 'SrRRlRlRfRR 3 iRi^f*!’ fRT® ^ I R«R ^ RR^T 
fRfRG> f^bRWlR fR^f*po ^C® RftR Rt 'Sf'RRt fRR^Pf® RCR'G CR 1*t® Rt 
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08 ^ 


vi>||<rt-<j><]\ 3 nW R'SSH 


®? r ii *r RtRR'f'o CTf ^r 'Q <5<jc-*i rr rkri r'^r 
$«R tR?R worn ' s 'rf%‘ p j c f flR^n rt's ^5 i ^shprs rrr ^ 

'ffa-2|'5ttf%R ^3Ff*J ^IRT i£R> ft iStRRTRR RRI H>R> 

rrpps <m?r rt i 4 rrcrr cto flf^sf #R-sfwtf^R wij <i c^ rirt 


lift SfSFR Rt RRR ^1<1 mi|I^<p 'QR^ orRRRR i lift tRf*f§J 

fit's*}' >ltR 2f®ft%R T^tn 'Q T'SaJ ^f*f§T R^l RPR I ii)t Rt 

sflWt CR CRltRt #R2Rft% <RR <#5 fl<JR RiRR* RRR\ff RRR 

fttRR Rl^Pis ^j'St 'Q >i)t sj ^I R=>■a ^#t?j «iRi'^ fl=j$ ^st i rtr cRt 

RRR ijfit ont?r 'Q ^1<j2jer|R)$i RRJRJR RtlRR fR'tR RRT RfR W 
^t'sf RT i Rfl f%*} ^rfasj'stlFs*] RtRJ WFggfiTSRRl ^RTCR >a^Bl 
dR>Rt R°RR Ml RRT W ^R'S 'STAR'S ^ RRRfRR fRR orR^ 
'oTl'SgSfSpH WR R®R ^£R RT CRRRT i^RR R°RR i[tR RRiTt I <i) fRRIR 
4R>f& YtflfRS ijtpg ^5 jCRTT *PRR RT <RT®1 vS RtRR «« ^g£RRRR 
4R5 ^t>:R»g 'Q 'sRRfft Sflft l lilt RRR R%f5 RR 

RTTR 5 WI I 4t RRR RRT-RT RRTRt 'S ^PtR M*f§TSR 

gftft SfSrl1%R <m RPR RR RR ^TlRRt "‘tRR 5 ‘t RBRft 

4<>'5t|C' 3<1 flf^, W1 eftf fttRR CRR RRR I lift R^RR fRCSTERR 
R5*P|flt W® R1R Rt I 

'5fl«JTi| SjFolU SRfrf^R Sfl^ttR 5 '©R ^IRlRRR ^R^SR >jP RPRC5R I 

\#R if]<l<^R (RRR ofl^ggRRRSfio R[^rj\sR ^RftRt ^tR 

RR^f RWR RPR RT, RR 2fWRI CRR 5 ■'RRff sRrCRI'8 RtCRR M*ft§R 

sjRRtf^sj xof^cf | f^{ fwR etRtR RRI^ CR, ii)R £RrRf CRR 5 
RTRR gRfTRJ 1%R ^RRtCRR ■^HI'2!<1CR<1 RRJ iRRt RRRtt^R^t 

RWR RR R^R RR I ^t Rr«R «ft^t fR^RR RIRTR ERIC'S ^RR 'Q 

WR fkRR RRT <RW WtR R^% 'S ^pJ-CRt^nfR ^SRRR/R R^RtR 
t^WR^CRl^l 


1. A. A. Yusuf, The Holy Quran, Islamic Foundation, Liecester, UK. 
1975, p.675. 

2. M. Pickthall, The Meaning of The Glorious Quran, Kutub Khana 

Ishyat-ul-Islam, Churiwalan, Delhi. • ;; : ! 
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1rr»r wtr 

RTtRR c^st FfR R'RTRR RflR, <T? 

^’W'Q t^R l ^TtFR RRlWR R RRfe^H I 



o 


^1% R^RIR^d off^RRS vs^rtft RRjfa^ ^ 4R* 

's R>rf% ^g, «rf% rr, (M *r «r%:gFR5 cRtR* rr RitRif 

crgrt 3jRt^ ^ ^ ^r?, Rf^pfi i o ^ i orrps 

RT& fRR RTK-4R Rtfot R&gt | wr wrrr hr|*1 <r rrrt<j, wj, 

3]<dfRR>l, ^RTRR, RR 5 ^ 'Q CRRWT ^tfR ^rffttRTRR 5 crw ?jf£ ^R I 
■SRflR^ ?jfiR fRR RTt° ^ WPS? IrW^RoI'W ftf« RPSfRR* 
RtR 5 ^ WPSr'G snsaft’sj'flt RRR CRF? I R^tfR>tf ?jftR ORRvo w RRt< 

HTRsfij 'OlRvs^ Sffs C=fp5 R] Ofpgf'Q 'Olfev^fa I WR 

■srrrcrr o§mf^RR«%i rxs^t c^rfrt^n *rf^ m \ «iIw<i»iRr> wrrpr 

«RRtRJ fRRTR R^R RttR 5 I R KsfRR 5 ^ R^lfR’tf ^jfiR ^t CRtR 5 
<£ft ^HR^R 3 Rf^R Wffg %<R 4RRO R^Rjt CRtR* CRt^ I fR^RRPTCR 
CRS-g R>£R J’lRlSOR ^ItR'sR^to Rf^R ^SltfR t&SR i$R>^3fiR WPStO R^CRT 
CRRT I ^SfR RRt< (RCR* ftsR RRftsfR ^ft R^tfRt ^HR «RJ C5Rlf% | 

^f§R 2ff%f& 'SWR ^PiIr^ [rCR*RT, ^C*t*IT, RlWlRt CR RTRT^ 'st 
fR'totCRR RTRt ^ v5rt?TS **fe RjR 'jORC^ I 'Ss|WR ^Sj’tf^R «llC e 1ICR 5 RtRR 

^rRRR 'S R^RJ 4RR ^RRf% RRFs W1 I W ^fRO 

RRJRT ^SfCRR R^RTt RTRt^ CROSRf 4RRO Rt^CRR (RtR^iRT RR I 

C*tR fRRHRR fWR ’RR R"Rl^ CR ^Rt CR fRRTR <1 S 

ib-R ^TTO oilwifbO I 




j ■ . . < ■ 

^Igl^ C^TSftW^TCT 5 



^wc^, ^sp^tTT CT C^PRTf 


RlTRCRR C 1 # C^ CRR 

>SfHC'® Rt l 




/ 
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f^gt rrr wr ■sr 

f^tWC^ C*R C.Ohs| ^\ai33 ^<3 | 

^9Jt ^ Raj (R fro R*R SR| *R5 Rt<i \a*R (R 

W1R R 4??, *RfR3R*fa R73> I ^a*R ^ f*tO<J «Tt*R <1RR RH 

\»R fRat-RPR ORTRJ Rt#?mR O (W R ,RfWRl l RRtt 

f*f^ RR, *tt% <3 CRRR >1S<1<1|^ RC3 I 4RR RT^. RRO RRERT 
(R f*|OR> Tjfl vg -3R7( TfR ^JTf | 

RR JfRf RCt R*RR R£3 | ROj]<| RR R^fO RRR ijf5 RR RtR 
2T(.\s)4fD<i f^# RR5 ^OTC^ g- «||tW5l ot«t ) rj^jst i3 R R pgfR 
Rs*t I <lltM3 R?*t R RR RRsftfat 'ftaRl R RR<J # R3tT3. OR 
^ OC0®R RR ftfRl ^TR ^RlRR RSI I ^RR RtR 

R^^lTSRiR R8-RV fRRsl R1R OR R3 i£lR sftwl C“R >Rtt|<] -SHR 7R1<3 
RS I 'si'aj'diR ?IW ^jft RR<? 8«f R3TCR OR RSI i£R^ RoRSf R3ftR 

C*R RSI I fRg 4 5R?f f’fa ?R R<t ^ ORR ’IR R I RTC*R CR^/R 
^ ^’W mastoid RR 1 'slt'a RRR *IH RR3 Ra WCTROIR 
R^SI RS R.RtOR«K.<p ^fg RR^a RRRJ TO l ^OtR R^fR^R 
OR RRO RR[<I Rsl 43 CR“fR RlZ’R fcaf? C*R RSI I RRJSt R5R 
mastoid ^RR RER ^ ^ R- 4R 3RS RIE 5 ! 41?t CR*t ^ RSI 
RRlt f*tO-'5t®T OR£R RSI 1 \a£3 43 *1^3 WtWt 5 ! Rfe MW RC3 I* 

4Rf5 f*tO RtR OR^a cRRt RR 3RER f*fc?t '^it ^«?R '5RT 
R^5t RR RTC® or r^ | 

* 

yf'S 8< (*^*r TO 

optic cup ^ ^* 1 ) 1^*f3 sjc^l'Si'i, 

^R® fT^R *Tt^ optic nerve ^ C^IW \r*\ ^IC^, ^ I 'SrCH]^ ^W 

HlC^ <lRj4 (myelination) Rt1% ^IIC^ Rl 

I 'SrFP ^ ^It^ll fifR ^T*t ^ ^ 'Sfl^cj 

Ml ^4 ^ 1^ C5TC^ ^ ^ft' 5 Tfe ijRrs .c^ ^ 

TO ^ ^ ^rTTOft ^ 1° ^ ^ 

*rt*ffe 1 f*TQR fs^ ipRra 

1 

^-^f)Rs,'»l C^[5 RTC^ I fifRsi RTRR Rn 
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vtoto rctro sjtor ®t?to tot? <[fe ^tfroH <srf® 

TOM 'Q I* 


TO^f® f*t^ 3TO 'TORS TO TO ("'Tt) CTOC® TO ?t I Ff? 
f®®CTO Rc*R '5f® x f (macula lutea ^R° fovea centralis) 'QC=Tt W 

TO5 'SC& Rf ?C«1 '©lean ^1% f^? TOT? ‘“ff%5 TO 7ft | \5?{7f \o]^| (^tft 

siTITOf TJS f$ *Tt- ®T<K ®|Rs«l TO? 5 I Ff? 1%®C? CTO? %?s 

C?rf5»TR C<K2j5l TOC? ^fT^TC^ 5 macula lutea <50=1 'all? TO ??j?>l<i ?MMj 
«1'ofi>C < P fovea centralis ?C«1 I TOl.M<M? C?f5?l? 'SftTO? *[? ?I'TOI 
TO” cones TOI oafs | <U<?) MfMlC'a cones TO° rods TOn <> nf*l 
TO? 5 | ®CS C?TO? optic nerve 2fC?*T <KS C?TO? rod ?T cone f?sf^ 
TO? 1 'll I ^^ITC*? C<|SR ®UWW 2jf®TOR 'JR Rf ?C®1 'ftklCS 5 TOllS 5 ! ?1 


blind spot ?®TI ?[? I WH S'jSS 'SI I Ml C^H>*sR's TOm TOS, fovea C® 
refracted 'G TO®f$ 3 ° s fs) CTOTf ?T? l ®tc*i|S £fT? TO 5 "srPT TO 

macula 'S fovea < J c f®T q|v 3 <r>c^l ^ll^iTO?? 1 TO f*tO t>*^ f|? 4c? 

CTOC® TOT, ■'JC^ Ff f^? TO *fl I 


TOfTO « 


f?tf? ?t®TOs? c*trf?® tt& (vo%) to? 


placenta CTO? 5 umbilical vein (’ll5)) f?c? fs*cs oilM i TO £|T? TOTO 
?^P "WC®? Rjvs? f?C? TOTfTO TO I TO ?T^t TO?? 5 TOr fTO? 

ductus venosus fTO? inferior vena cava (IVC) ( Pi CTO ^TO f*t?T)c® 
TO?*t ?>C? I <iP$ sc^S ductus venosus sphincter f?cs 

1??fa|\© TO |8 CTOi>® ?T®TO» f*R5 ’JfPT (TO RT TO° f*T®t? ?T S^CTO 
^stW'S TOf ®t$ TO CfrfTO ?®s ?^>C®?'??T fTO TOSTTT? TOl^R C?t I 
^ TO«f^ C*ttf?® K& iTOTO ^TO f“T?T? TO*t TO I 4TO? f?TOTO C*ti> 
<3 cTO 5 ^C'S’? fsrf^fs® ^51 W CTO 'IW 

OlfTOi (atrium) «TCRT*f TO I ?f^'S TOflf?® TO 

?Tc^ "®5'3 ^ 'to wlUl^rU'oit^ ?^*i ?ro i »tftara 

CTOs \ronfro TO f*f?n ?l superior venacava 


(SVC) "SITTO® '*lf«lC'*T 2fC?*t ?TO I ®R 'Q RfSf 'atPlcn? TOJ^I? 
CTOTC 5 ! i£| TO? f^j ?!(.*? ?t? *TO foramen ovale IVC 
'TOT C?%? 51^ foramen ovale ?N ®lo?*l ?TO CTOIH 

^fTOPT CTOs if® (TOTTO TO TOT TOttf?®^ CTO TO) >TOT TOT 
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f^«ah 


| *pr*pf voR £KgT5#g gw <2^5 g>P I Wfg<p gig 

^PlC"^ gw gig £K<t>Ic^) (left ventricle) £fcg*t ^C<1 CT^fH C^Cg* 

ggfgg gT^ftgj gfgt "*fSta %R>cg gig | 

rvc-g f%^ gw gi gig 'gPic/n gi<iR wig gw svc gfgi shifts gw 

^g^q 3.C3 gft^ ^Jc^lC^ ^Ttn ^g° CT^fPT pulmonary trunk gfgf 
gig I WC3 ^g C^t^f 'Sffl gw ductus arteriosus gtgt ^T^Tf 

zHn I WW <qg Cg% m ggf%W ^ I ?JwgR giwgre ^ gfgtgj 

gw (£-io%) 'Spf^TI ^HTJ I g^g*! C^g gt gW g^Sf ^ 

gsg gg i eg gw ggfgg %sg ^c*t £fcg*t g*tg wrew gra ev% 

gie<f> i <q^ <103*3 ^rcgg> ^fftegg R^l\*ftg> ggg^tg gi^wng grfg 'gegg* 

Hl^3 3^R (umbilical arteries) Rc<t plncenta-IW gig ^g° gfcgg 
gigjig ^ri%e^R *ftw <k 3 umbiicai vein i^cg ^ngtg f*rsg '*t%eg £ftg*t 

g*eg i 


^p gw gw ggsnww^g gw v*rii>t*i ^gwtgr gfggwg g^& i 
Placenta gi3<p^ gftgg gw ^mr ggi geg gfg wig f*t^g $g* 

gg l gwtg^fg 1wgf& *W foramen ovale, ductus venosus 4g° 


ductus arteriosus 'SWtg Wtg £|c?Jl'Sr r < 
^pTfR ^tW5T ^ I 

■srns^ f*ps?[ vbr cr 


^f5[ ■sic^lC^fl 'j s 1 r it?J CTf^t | 'SftiS ^ - srt 7 T*t? 
V5H 2jC<f>lt&<1 WRT1 C^*ft c^f5t ^ ^Tt ?tf% #^P®3 


'ill'll '5u?i ^tra 


’IBf '^PlC'*t ^ Ft 9 } ^ftTf I <PC°1 WM \3tPi^ C*^ W WHO 

*Tt foramen ovale *ilw ^TtH I Ductus 


arterious V|*5|?J oj|<J <^|<|*sr*aj ?||C<(j ^ < P V ® < 1 > t'sR 

braykinin ' s tt s R 5 5)MI*lf»i<p | ff 

pulmonary trunk ^|DR> C'2)l e t <PW ^ 

^t<j c^p? stwt^R sttt^J »Tf «iR* *Tt ?fT^m C*f^ ’t# ductus 


venosus ^tUSt^ ^ ^ portal vein 

^ tttlt I 'STFo^S? ^ ^TtFt'l<1 ^ t^R C«tt^ ^ 

W ’f# *m *im i (^ ^^T) 
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superior 
vena cava 

lun 


foramen ovale 


right atrium— 




arch of aorta 

ductus arteriosus 
pulmonary tr^ink 
pulmonary .'sins 


left atrium 


\ 


inferior 
vena cava 


right 

hepatic 

vein 


portal vein 

umbilical vein 
umbilicu 


left hepatic vein 

ductus 
^ _ yenosus 

X 


naVsfnus 


urinary 
ladder 


hinc 


ferns 


superior 

.vesical n 
.artery 


v 


descending aorta 

key to oxygen 
saturation of blood 

□ high 
medium 
low 
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internal iliac artery 


placenta, 
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^TPT-SJS'ailC^ fWR 

rrr f 5 ^? Rf, r< *$ <w4w rrj r i 

f*T3 R?R RvbN RR RR «Tt^5 RR \ RR 'SR R(.w! >SRJ TRJ> 5 
R'f 'S 2fRt>SR i *3RR R RR?5 R CRR R^[3 WR RR «« 

RR R I Rlt ^RRT RRTR R'JRtfl' ixi RR v5f\5]^ R&R R fRS TlRf 
RRRR RR RR{ (R R'S i£RS, RtflR3 CR3R Ff, R< 'Q ^«,fRR<5 
RRR JfRf 'S IB'S I *tf%R RRtRT^ R 'SR «R5 RR | 

* . . f 

1 • • 

RSlFJuq o 

*» » % 

1. K. L. Moore A. M. A. Azzindani (eds.)The Developing Human, 3rd 
edn. W. B. Saunders Co.-Philadelphia, 1983, p. 424, 420. 

t 

2. M. L. Kwitko, (ed) Surgery of the Infant Eye, 
Appleton-Century-Crofts, New York, 1979. 

3. K. K. Jain, G. J. Bhandari, and S.P. Koronne, Histogenesis of the 
Human Eyelid, East Arch. Opt, 3 : 8. 1973.. 

4. A. D., Dickson, The development of the ductus venosus in man 
and the goat, J. Anat. 91 : 358, 1957. 

5. K.L. Melmon, M.J. Cline, J. Hughes; and A. S. Nies Kinins : 
Possible mediators of neonatal circulatory changes in man, J. 
Clin. Invest 47; 1295, 1968. 
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08 <9 



io s 3 k omi “t^j •k* 31 3 Tcti ^sfto 

Wtf[T^ ^KW4C<P C33TC3 ^5ft3 O 
3TC33 i ^3 *ij$, fw“f^ ffcsrre, ^'f^R 
3*5!f3lC33 W3T i 


^HoRR 3131 11^13 333 3lf33 0[f3>T*fFl33 ^|v^3 vSFIT 33'<MC«13 

%ra i wsrat ^rrf^m ^ 3ig3ot3 ^rc*f ^ 5 53^33 3ji3it 33rcvs 3ifl 

*1^? f 3 t*i 33 31 *j 3 #t 3>33 ^ 3 i i£rs. 3% 3*3f3% nsaoIti 3^33 

I 3131 WRC33 313JC3 \Sv£>B'?J CH <J C3313 i&3C3 O&t O orf%3^ 


31333 3fe WRR 43WI01 3t3T3 ^rfej3To=TR ^ 1 c<=11 CH <5 333C3 


3i3t3 PisfiRj^ wi=T3 oifevjicvo<i 330 ^f3 ^nft 3t'si3 

3*3 ^1^3 31 ^ 33 i on3 ch< j 03 ^ra 


*tf^ 



3>|Sr <PCil (fbiX) 


I f^RIT^t^ ■'’TT’^JT^ lc lfO’C < T > 3>3 O 3R 3fo* R,C>1C<; 

f3f*rt 3*31 313 i «ri3 3f^3 ^3t3t3'©c3i 33i<iK3 '3iR)<i>^ 


^tt 33 few 03 C 3 ott 3 43 ?. «ic?il<ei 3 toi 31333 ^ 3 ff 3 C 3 

3T5TC3 4f*lC3 3l03t3 'SRI 33$f <K3 I 33 ^3 ^553133 31C3 

■315TC33 f^rc<i 1 *500 4flC3 310313 C3*T13 3lfl3 3131 Plco^i O ■’iNc.'ifl 
vst? CTC^ 3tt3 OJft3fWo| 3'5fl3 C3t3 'ail(/*tlPl'© "53 I 43 TO 
31313 ^f^Tt^o? 333 313C33 flc<P 43 5 l>t 31333 33 I 

"313 3ltl3 3t3l3 ^%3Rs 333 03C33 3$ ^33 313t *[fi> 

^3133 f3C3 #»3|0 TO TO 3131 ^ 433«tt3 3R5TC3 TOR© TO 
3TC5 G3C3 0^13 435T>1 3% Ml 33,l 4 333 3131 ^5 C35C33 

^3C3 33 3t3 *PC*1 RTTO^ flc<P 310313 3f^3 ^fsi 3C3 I 

43ft'«|(.3 ^3C3 0^1 O 3 T3C33 Hl^3 



3% 31313 f35 O 

^53 ^rf%31^ 3C3 3R3S I 3lfl3 ^553R3 CTO Wf3f 

3H3C5 3lfl3 ^5533 33C5C3 <M<f<><5 \ 
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VCto 


C (lift) 



\3®H KIRI'S ^ ’PS# 3TC3TC5 S y ^ro?R; 

'Q \ '5TR3R c t^fr^ ^v551M I ^vs<1 °1 ^=iSvWs^Ci ' !> ftf*l C^ICT 5 

cror ^itct i «rf%w?i Sh fe ^ cfor 

fe?I ^rwt ^ I ^55TTCT ’ttft 4 1 (.$$ 

(?ra (7f <W52f *IM smt «Jt >iS<pI<j ^ I 

*rrft ^rcm ^rf ^i^-fsRs *n*rra ^?. 

^ wiot -sm^f PiC'Sre^ fror TOratt wrt<ra 

^«pitw “«PtcBf *#tra fcqfaaW ^ I *nft * i ^ s 

Xgi^Sft 'SUS tiRS. <H'S PT COUP ^ri% 'Q I 

^ *rrft c#^r ^st ^rtf^nru ^rspgu 

^*rfwtcn *rr<w<t ww fcrs ^ «ifoaw ^ i 

^ orCT^tt^f ’ira «rt^H '6 < l^ iw 

4^?. WRTS Wslt'ft ■®R] slfsRlTa TpRlt^ 

ofW5 c t\«1 ^oiw 'SW I W ‘Ttf^fra Wt^RnS 7 ! 

'8»i?r ^rsrm ^iwm ^ ^ '3 , i^ ^ i ^ ^ 
^rt^T^rm siorrsR ^ i ^riw<i c^rc=rt c^rt *nft ^Pit*t 

*5wf ^ •nw i *itfSra wroi 

tw ^n ^>rai ^st % ^ 

W^\ 'G 'STW ^ *fl~C3 I ^ 

^TSR;sfi<t C^tt^R ^U ^W 'alOT3 *lMt 'SRM %:^ T3 TH;«I ^c“rc 

wra ■J|^C'0«1 (^'fM) ^rf% «lti^ I 
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*flf*R <p^i«i sRRt*R 'Q fRT*fa i ’ftf^R 

R^nrowm ow^ioim « *t% ^irrIr tr^tj i (7i 7R 

WTRt '0R5 ^ ^O'TC'R Rf^ *[Rt; ■ s Tr^o=TT ^Rt'G RRR 

RftRf^fts ’T#!r ^tf^s 4RfE> ^ot R^vs^ *rfto 

f?C*R ’IR RtR! ^\\>41 Cl I ■Sieves. 'S'ST? 'SRJ *|RHI<^] C 9 ^ i 'GW "SRI 

^hri, *imt *ii31R«> *ftp ^jm*ijr m\ *nf^R *tftai ^r®r$ 

fmRRstR mm Rhjirr ^i<hr i »ot 

’ftf^R *tftaR( ^Wr RHt ^TTO? TR*tI m W w RRf f^ftS rrr; I 
^ *RFR ^[^rt^roFjR m$ ^srr ^ *nftw rRr®<j rosi 
■ fsffpf Rf*t% ^RTRtft fift^R COIR'S W GPtffRR W' 8 W C^lt 

^pRjRT ^H<P Rf*t WRWt RRf C%&5 fRfta RRsf < T*C<1 I ^ RTSRfR’QRtl 
*nf*R 'SRJ 'at’tfRgafR RJRW RI'^f&'G RR I RRT WRR Rff^R CRW 

RTR^t S*sm I Rtf*R *tita? W'S SltER ^RR <R% l RR (R? 

RTRI vj|i| ^Ivsci <T><11<1 «mj RMc*Hl ^f^<K3 RR3[t C*^ I 

*ttf3R RtRR 4R «RRJ ^<R=f R^ I ^ *fRR ’’TtftR 5 RTW^tR 
«TR RR®T RTRmftR RTRt CJftN I RtPI RHRt 'Q 

’tkR f*tR cR£R , lf^*iT^'S l Rtf^R RtRW Rft? 4RlM R'SjAst 
CR3RR RtRl RtRl Rt*RR RStWtR* RtRTCR 'GW ' S RT RlWft?t RRR 
Tft5^ OT5J | R1PR RR*fR RWtR 5 R'jfhH RW fRR 

*RRf CRtRlt RR l CRRT RtR srf%f5 R^TR 'STCoT R$ 

rirrr tfQ crr> '©!<’<>« n< Riwnf® Rij'qs RR ^’©rtR WR 

RSyTSf RRTC^ RR'RJ *$5fRR *TNt (barbules) Rt t^R^RtT R^ftQRTTCR 

c^f?fc rt&r "5RRI Rhjic>i «ffwrf 9 R m i ^r og^Rrt cw 



^5# ^gTfi% tR^ ^ (Rf?RR 'SftC^ (R'SRTftR R®TR 
RTf ^ I RRfRRRR RTCR Rf% ^5 R?f*R "sn^ot Rt^T 


’ilTCR RR ^'QRTt RfR'IlfD'sHR RR ^«ITpR f^R «ITRr5 WRJ 
RR i v£r®tR ’’‘TtR (ftRf RR, ’tlf^R ^ *lf»HT RTRlRf ^W ^ RIW 

GftfS ^R5R fRT'R i 

Rtf^R R1RR RC^sT R^5| ^R, ^frf^R ^W WR^ RCRt'RtfR <llN?R I 

*flf*R 'S'SR ^IR'oIR >R 'srtatR ^tR RT05 RR C 3 ^ ’ftf^R Rt’fR 
^SHRtR ^WRRR W?TS^'a Rra | ’ftf^R ^RRR W5TR ^JR^f? 
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%' t> ll?l '®«1 '3' 9 f3 I C^*l*ll, TtmPi '&lffl(,<StW<l 

^IwH'^'sN <3 <JM>1 *||\®«i| 'STPTBJ ^5R] *nf^f<n 

^srRSTPt io ^I'SfM *f5 '3‘<’ft3 'QZb I ’ftRUT? ^8 

«it 5 ^®5TR^ra ^ra 000-800 1 c^rwi *nf^ ^sr^j ^8 ’^%ni 

Hoo ■ 5 T#S 'QVS ^ CiJ^® <F<fl , < 35 ^ <^sf| j^fn^rj-gi 

^=TT^T 'OI'SJ'3 ^ %?I '31® | *ffft cw? 

*nf*rat 'an^it'ra ^ fkn f^rrfw 'Q f^^oTt? ^rf^pri 

^C ^<1 ’I'dWJ beil&cl 4>M 1 

■srpjw? ’WPt '3®r? ^mwiT c*r?Rft ,! j<w ^ 5 ^ 1 ^ 

Wl <n^5 «s Tf ^ tJf^ETOT ^55TR7Br f%5T ^2JW ^ 

'srora ^^iPi<t> sgsrctf wsf ^ 1 ■sn^p *rtf*ra 'grf&^f 

4 , l^2f c Tf^t ‘PM ^FSTCiJOT '5Tf^<> f%5TR ftspj ^?J | Ri||c^<] "STtl^ 

csire ^ cker a^Tira ^rn?i 3*fM*rR 

tf§R I ^ tf«R ^RI^HblPtVs (gJT’f^rm ^ ^ 

c^ sf^i ^rn< 1 c$<3 ^c? R>mch^ ■'it^rra tsqfe 1 

1 ^ 

Sl^'f'S'SI <i)$. J 1<l ft *1*1 3J3I 8“ v lR > '» '8aH JJltT 


^vlpjjn § 


1. 

2 . 


Encyclopaedia Americana. 


Encyclopaedia of Science and Technolo 



r % McGraw Hill, Vol. 



1977. 
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0<K> 



i'b S Vo 'iR° ^rtJJT^ osRIor 4RH O'® Ml OR «)MI > 11( C 1 

CTT !a fTc 5 T o®prt RdM Rros ■'TR 'Q *?Rc^ ^irfos < tr 

^smj f^b (h cmTOR eMJ •RfrlNd '®l^ RJT^T 40H, 
CM <RO® < TR 

(C*W«) >^c 3 t ’It'BtOii *IR <*W f^fR 

C& ' M I OH ^SRJ ^IJT^t ^PRR *RR *m, RfM 'G C*F*\ 3 j 05 

fa^roR fift « ^i? ^‘^ sc t i 


o l j<gf f ^ \§R '5r p tra lild^fC^ 5 ^5 ^%5T3l -iNg-i^o-sJ ^R 

va i 'sfcH ? ^£RS. csiR 5 rMt totsR i ^ *RTOr 

^ v5It?'Q 1 *tf^*tt^t G n»R ^[R*tf ijcvsl *lR(.<H 

fHClIC^. I ^ 5ROI '5JRR S'G»I'»|C<! Wispy'S* G ^TRfPT PtflOf 


CT'SfHR <PT'SR ^ff^RR RoJ RM RRO», RjfM MC^> <i 

to*rat, *nf% g ^thror rtc fast cro® *fiRi i rrrr 

OT ^TRt '^R'Srej R FPTOT dfSJRRft^ RRR G (R 'OlC^ t>M\bl RR^OR 


f% (RR ‘3>C<1 C$. I RHfStCT 4 t>M^M RRSR ^^C'o I 

au pptff « WRl^t RR R3 Otfai’QM RR1 RRR^ ^RO® RlR 


vs i c tr? ^rj 4$ wR*tt crr 5 v =»tc?i<i 5 witpir rt^rr c^ir dm^r 

^ ^rrh v5T| c^t rr£3t »nc*r i ^ *ror 'sr opm 

«f&c?r cr'gttt rr i ^tr ^ wmnt crr 5 wirr wrrr to 

4rr>t ^Rto fnsit 'SR ■gp'R RRt RR i 
^s\g ?irr <^®t? fsrrr w, ^ror c3j#i «f »R 's^srr rr 

9T“f5j cRR* frr>R RO®t frafR <KR 'at PrtfJ Rt*!^ ^ M M- V RIOJ *f G 

^Rc^ 'SRI 'Q ?t?R frsR <P<5I<! d^R> 'S'SR'i I 

f%f^>T^iJ v| l ^c<> M«T C^KR 5 G 

vail^l^ WP C«fRs I ^*RR ^R*fJ <R 

^'’’RR ^T "SIW ?MT TR^R I ‘fl'ORTf RR®I f%f R^TOR 

"SRI I 
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iG 


8 Vi 


Tit 



xsf ^cv» f%f^ C'5T s nuTg 


w oiviitm wrt *r 

'i|ldCil<J ^?R W C'slVfW* ^R7 ' 

*tfgt*nr ^t (^tsrn^w ^r*r ^us ?r^T ^t?r 


■SRI 


■^[C^i ^RSf I ^'ulc-'l 1%f^ OspTRR?! 2ff% VS|5j "SfcjSf^ 

^r?r xrtco csrrn ^nwf^ ^ i 


^ra vt? *r<jw?r f^rat^f^r^r^ ^sns^ 






^JW® ^5 I IRTt^ 



c*r?r; (o) wtfR *n ^r*t c^ 

*RfRc*ra *rt *(^3 ^rtaR*f w<5 

W ;>(? g 8fr 4 WRyffMT ^T 


iffasf<RT c^*t wsrf^rs ?n*iRH ‘Rtw ^riri, c^n^rt 

^ ^grg < rn? t f ■stff&r®, *irc*t ^RrGTTRn wt c^rt 

c?r<f wr ^ttgrri sru ^stebj ctgtti i (rtcrir rrsr^ ct ^ttrra 

^ vsf\3 w wRrmRR 5 i ^rh s % i'bo-^ wtG\©Ri wwa ^tnrg 
R^HR <i«ic^ i ^rRp ^.ivjic^ 5 wtsg ^ <ij^ <k<r!?. i 
GrRRgRi f^*r ' 5 rr^ ^ Rwg ' 3 t 5 ttt 1R c fer?f ^ 5 iT5f cr? 

<t>wc^. i Rw<j Rf%*[ w?r ^t-^r wf RRR> 

^■)JJ\<\ 'ailc'll ^ RI ^RTt t'cR ^?I 'SRf C1*IJ (RR^ G CRt*f R'SRf 
R>Rf^sT I 

‘ t ti^5-‘ ! T^s ?*n RRf, ^rg c ii'D'®<p|=i "srRRf wrr RR>^ 

' : ?RR gmR(\s *||<>KG<! '©5j'®M ^“RGR ^3M G 3sM 

. ► 

<3lW G ^T Wf?RT^ I *iKRG<J 'Q^'QRRR ^twR-Rt ^ft W 

^rRg 5 : Rrgr; c t i ^#5 t twra ‘rRi Rfera i ■srrft 
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Wpf-'fR'Rlw fWR o<?(? 

^ R1R, R*TR RtR 'G 3R I iS^PR CRT^ ^CR ftsfR 

^srt 'q^tpitgs rirtrR'o «r(.siiv»ic<^ RfTj ptt^i rp^i g RfppnRSRr^ 

R^> | WR 'Q'^tR C'S'o<]<T>|R ^TRRf'RlG CRfC|sjft f^R sfyi^s | ^ WT^PTT^rf 

R° v f*i§ W4m$^ ^5 RtlRR vrirrprr cm f^fri r>r 1 r r ot 

■srrfa RFjtRR Rpf %1 ftp? RTpJ5||p[<J> 0^0,000 R^R oJTT^f I 

rgmk:r rpjr wi^iPkp ^ 0,000 crpf i, 00,000 rwr ^trir 
RfR <Hosf 1 jffa^iR cwf ^pgprfnra R?pn f%| ^iprri crir Ipijrrr 

ofTl^f RTRfRG 'QRIR RlR R^ I ,RRR G (PRPTR FF% ^^J?I GfltRFsRjfRR 

Rt*(R 'S'SH £f®R ^tR tol g cRIRT^ rrp rht ffrRRR ^rrrrr RRR 

rHf®1 1 ^RH, ttRiR> g ^*ijhj cm [r crrpii crtph ^f nffa cr rppRi 

RR'Sl'G 'S^tTI RPf R*<P( I f^ffa RT^PB-RRt'RR CRTR CRRR 'S^f 

R^r crcr 5 Iprirr 'RfctR ^ <n rtrj '&rir Rctcr rjr^ 

I 4'^tv5T'a ^ RtRT© R! RRRRF1I R%nRv5 WWIRRRTFiR 

■spphr tora r^rr <m gfTfk %rtr rpt rcr 1 

rIr?:rr RtarR Irrot rri rir, RRRRfRiFRiR rrtcr rt^r wir 

GfRG CRRT G ^RoI<3C°1 HRi RRTRR G >[Osl 

<J 2 <5C'® RR^ RR <3R\ C^<®1 1 ^® CRlR> RR RRR C*m ■*l?l<lC< i RRR <5<)C'o 
Rt ^ -^•iC'o c*ft:R 1 r^ ^gr ^ir ^Rfsi<iii), wa i£iR rz*ij rptc^. 
RpspT^cf "r 1% R3f I WtRRI Ri? RRR t*ffWT« RRRtfSR CRRR 
^RfR^ RfR ^st Rt^R CR^ 'orf^%s 5 WRIPR Pr^f.<r- CRl^C^> (RR 
pt 'G ^sfpD R 5 ^ WRRl ^5R%R CRR 5 cm RR I «ftR 'sTR'StH'o 
RnRlR CRpRt C?i#R 5 'G RR Rl I 

'RRP C HP RR \»RT RPTOTR T7RRR WRRPRTR RRP© ^<1, Rf^RR W(PTR 
■R§1 r fRW$R ^GRfR RtlR RH:R RT^R C^ RflRR RJTIR^'N PWC^. 

^ CRGR 5 RIT^R ^PT vst to RR RRRRlR ^tolR totR ^R Rpl t^lR 
■^11^ Mt RM Rt RR RT^ RPPPUR RW rjr^s I 

^lJ3p ( 0 

1. The World Book of Encyclopaedia, Field Enterprises Educational 
Corporation, Vol. Ill, London, 1966. 

2. Collier's Encyclopaedia, Colliers and Sons Limited, Vol. V, USA, 
1980. 
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i'b § ii8 Tf| 'G Ps < ? 

WW ^ ^H'Q 4??. ^V$m (C=7TTt^5?) 

C^TR 5 ? 'STWn *lfa ^if^j C«f5T^T '«|<J^. ^ I 

^IGSI^ ■^FTR ^rarsi fwu ^ g i<btr « ^ ^I<11 Cv Pl^lR^s 

^TRcfl^ ^<n ^GJl% I 



i'J? g iitf Pl*bS$ ^1^1^ C^ol^KW^ ■$t»U 'SRH W ^h>t<3 ' 5 rt\ 3 T 

^ *sr?j SlCWSt^ ^llgll^ ^Jvbl '®Tt^ sHt^l 'TlW 

-*mc*h i ^r^ti ^*rra ^rsj 

^ '=>iigli^ tai^t Tf ^rm?.wtft ^rt w 

■^rtrr Pn>s^ wt^ 's i 

(5 iw^r c?. g iso wsri?® R'siR's wtFiTFn 




is g i^, ^rtfe 'S Pm^c*? <pM^ tjR> Pm-Pi; -slQis Pi*?*HC 4 > 

^>i|pv© <pcsfe. 'G Prst-ss Pi*i4*1 c4 '61 |C s iI < p£DT TOft 
sit's CSTsRTT o'®Hit'll eff^iHC4s '5T^[sf^ visits 4 SC's 

*rr?r sic*« csrwt ■ j T° ; *m 'g f^-sis fe®f?r < ps<. v » *rfa; 

T ®rtPf ' 5 R' fs>^ tfe'l'i'sks ^fet ‘Ptsfe. i 

^ratc®a ^ ^wpi ws 'a few ^ftirp ^ PMfa 

wm ^C?R^ I <f$ <IT® 'G ffe/W fera ^JT^ ^T ^ °o i^8 

^jic<=iibwi<j ^rt'Q'oTn i 

J >* 
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is 


^rft^ w toR i c^T^rra 



^$T?f "<iHicn<5 ^rT 4S imi c t? 


ift ^srrarc® ^ (^n)-^ *ra to?* srrora *rRa wtpra ^ 

$Cf3*| ?P1 TOtSi. I TO CTO CTO 2FSRI ®t ^cu*i to ^sR faro cw 
SlTOP ®fiTp WF TO TOT TO« c^ i ^=p <\ % 8 ^T^fR® 
vMK, 11TO? ^rt'O®!? f?f®s[ TO? SHTOf? *flTO? tc^ TO, t?f®3 *P5? 

sfl^CTO RtoS ?TO i 





g 88 TO& ^WH ^f«rtt TOS, ®tCS? *tto§T w? R%3. ®1*3. 
*|R<H®| 'G >lRv! TOTO "TO* 4?“ R^ C 5 ^ ?T ®1? 

TfSfTf®^ *|R 4 ®I 'G CTO St "TO! »n; R'iJ '©Ici-fl 


^Rt^vsi 'Q -srf^rr crost croat ^toi toc® to *n; 
RR ' 5 r^ I T 1 ^t 5 r, **MM<iia e f i 

^ ^ g tosR® 'WiwiTO? ^rt's®T?f ^<3 ^l^is 'Q *{Rft 

tpsR® frop? faros m* i *rat wfaas 'S ^R%® to>*t s^ 'Q 

gff^t C? 'ii|cj|^<| £p*tTO ?>p ®ta ^ ®T?t ®Tcro tot Ratf?^ 

fafa-faTO ®cM? R&p TO? tor arc? ®t?t ^R?fl crost to i 



i® s itf 



wic«iit>w|<5 ®ri'G®tn aitan TO to i 



is g 'Jj'b c®Tatca? «|Rsi*l<p RR^ RR Hl(.*m ©f^tj ■*!*(m c*iRM 

• SRolR'© "TOR, ?IC® C® 1 *t?l ®T? '^■iK ’’TOM 
TO i RR csrich? «|R sanrsan; i 
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■£x?b- 


R®3m 


^ o i'bs 'iiiwiMf? stW'St f^rsff't « '©iw? 

C ^ MT gn^TI 'S fggg*! <TCg^ I 



is s c^ggi ^i farm cgig g*g eg g*R c^mt g^kg 

'Aig-gH g^T 1%fg f*HC& 5fPT < PS < *N 

^rf<iS gS l W *Tf fgsgt W> IVIW? ^*fg faTTgg'm £fP9 

^T© gf? ^fg C^sTSTSrt ^tW'Q gttg gt C^ftW? 

Rg<llfg < lRt>H*il I 

4% gpjgrg i|fang g*eg W'STn ^c?rc? egg ggi^ 

sn^o *rrge^ gegt ftosrorgi g farm cgtg gt ggg i ggfl wt, 

^Toi^f^ |fw»i « grreg gtgri giew i ^ 2 ffff^ 

fefs fg-ggg gisi?® greg <3 g^gjg 5 cgiwg ^w^Tfg gtk® ’tra i 
i. ' 3 J3l S S <si-<4g '0HC e llt>^l*J ^[^(.“’’Ig fggg wn^TflW %ilW I 

•^g'aiiegg fgf^a ^rnm^® ^fanwi wr fggra grae^ i 
f^s 3 T%i <e«ire g, wmr<3TTB •rr s rr $mrcgg gegr grWf gw© 

>1<lCt?C?T C% I Pi 5RT I 5j«l'o g|'©|g ^C®ll gT^ gf «lto Rl)>)H g^gc^ I 
(ffsp^s i£f^afi> 'srnsf C^gpj'G <?|v»|(. J 15] 1 *tfa <3 3<!lC$.g OT 

fanfc t# 3 jj gege^ eg gegg gggg g^ « i egeg* wra 
smz ggg g^® ^eg ^ fagt ^rsp cgeg* gn©rg ^ToTc^t tfgrf^© ^g 

v®^ ^apt eg wrggg egg 'Q eg *ffa gif £fg , 3'sig sfgrf^® ^g '©i gggft 

T^g^oieg g fw ©g^ ^©tmraig fggrtg, f##® « gigTRJ 
^(Tff^gs fafatptv© gggf « cgt gw gw* 1, ^rrg^egg 

gggtS s)v»|Rvo ^g i 

g^awg gf% '<<ogtw fg^tggif c^ gjgi fg^® ^eg girg: i gr^regg 
g1%g i%f%e^® ^ R'Swi'C c^g gt • 3 s=-Mcgg gfgf^f% fg=fg g>gt 
gig i 
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-2Rc=f ^5 




2R*\ ^/\5 




f*R?HR 

ifeifal (OO ^5) 

C*fRI 'StWITI 

^TaftsRI *n‘f13°f 

fra 

'Sr^’o'IC’fa 7 Tf*fl?I c t 

fra 


i-vfl? ^SJ 


^II^TI^ CTt” 

*M<£! 

^5R 

i-o 

slfvs 

C*ffTO 2RT5, Wl 

gp#fe_ 

csfefriFfj? a>^ 

WR 

8-^ 

«t1TOf j 

I tWk c^lt> >o^3r 

<r^R 

X 

*im i cirF] 

• I 

<1t^l 

TTfaTffs 

^-^br 

SJJRf I 

*tri <3 »n^n ^ 
?rca to_ 


vol^I ^©Pt 


vail^lw*! ^ I 

^3 *n^>t , j®ic'o ^$p 

<rea 

criB 

<3 '3TT?1'3 «1*»I»J^tn 

ce^_ 



<im wm , iKni 

<1CW1 ^1<MC<3^ 
^5f 'Q c^Rtfirs 
WRlt_ 



C*ff^f *1T5 1 

rS 5^i1r^ 

^_ 

^5 

vDk-8^ 

*tTC53 £5Pf 1 

jSjgg? CT | 

*il<drf<l 'Q ®Tpf 
C¥HTO 


8Vfr8 


ee-'bo 


fafa ^liiwMajroi 

>MHJ 

<Uf^t33 

Wf# 


^ \5<)^ \Q 

C*Ht _ 

^'©j'S ^ V©5J9f 


^8-<tf 




ft 


iffm f§^ ci^S ct 
^rfK 5jRHl^ 

stm m^r^f'3 

m»TCT<mn« 

muRJ5^J 


\0X|j3J(iJ 


o 

o 


1, B, David Bowen, Britain's Weather, pp. 29-32. 


www.waytojannah.com 























































vS'ijO 



iH 


g Ho Cat VhIHI RR 'G ’^RCij 


\slPR 



*SRT 



terfl; ^>IPt4W ^qst 

RR RRRfl 4RS, '°ilf»i RTC’PRTCR 5 ^ It^H 

'sIprch* 





^ vsrnrro «i^<nft, faf*f§j « ««t fer^r pt 

RPR fim Wt ^C?I CRSTH ^CTTC^ I *lltflM> I%5RT 

■?n oii^ff^ v§r '5Rjrj phR i rrr vsr ^ PiRt fwra 

RRT R^" 5 #^ Ml RRP© RRR HCiJC.5. I R3 Wl RRR WPf, ^PT, 

wftPf 4<F WRRt CRR 5 'SHJ ^RffiTS RP» RTR t 'sr n pT^ RRRR> HMf 

% 

rr -h^c.^ prePi csfR> voIpr pips sfrRa W3^; fs?ps ^ i 

rrP ct M crr 5 ^ srr '8r%'3*ifa pft ft-ffS pir> ^ '^I'sri^H 

<FR 'allocs? I RRPR ^it <R*ft ^RPR *SRjt M*R 'aRSR. I 'oT?T 

ifjigRT fvg'flavoN RtPf PT <FRf ^RH Pff^t £fWff*T® I 



1>H 8 ioi) 1 §f5f RfR $»r|SH fo'seRI PR '^rtfsr ^PTTR* *i*4fi> 

*tfg -fTR-xfa fRRflRR; R*R Mr rR ^RRt^TPR 

^tptpr RwMr '©lc < p rptMt ^Rt, rtR 

P®1 i)W ^pfl 'gf*( I 

yi i pp (wf) srg Rnf& **$ IrHri rc*ij M# ^pft Luoji (RrRf/ 

^f®) (^Rt H 8 iOH) ^ RRt (^Ij-a-lll J Qr^JI) « W 

RRPfR R^R (RRt H g i'So) I ^R/ WR[R RIpfllRR 5 '9 c t'®P!T <J**»»J)N 
R5RTR WPIIMM RIRRH Pit I *IR1R R^TOPTT ^f§fR®1 'G iSRRtRTtfS 

^Wi '=)hRl'S¥R ,p ff^ e fMr® ^5 'ttR RR 2ff%1§RR %(.■& *flZ3 
^PRPra C^3 l fR RPR ^oj^R RPst 'G (RW 


www.waytojannah.com 


























































































'3b') 


»rrof ^twH *rra wi ^tffao 

*trff 05ft*rfpra ^7fv3 ^nrr i ^ w *F*m ^ 

<ik? *tr[ ^t?pt i 4?rc drifts sh^ ^ i ^ra'tsprt ^n (i) 
C’tFrf?! ft®? 'i\'Q^ «fRRP1M C'TW ^FTltni? ft®? ®t(VC'S 

?*fl?T3 ^RPt; ($.) ^fRI^IM *nff? fp*FT*H <5j<J-^|<? S|«R3; (o) 

ff<FI*i 'S ft®? $«, 9 fRiE ; T3 ®Rt] TTtf&ps £fpn®rft?I <jft ^RTiPRI ST'olPI; 

'S (8) '§3TR S 'Q C'lT^Tsn^^? ^t®nt S'OJlft* ®?*IJ I ilia's) ^TCfftJ 5 ! fiRTPt 

<3 ^ ^'s ^ffvo touspth c^tpti wrwiIU *nra i 

fwsrte? £t®?tp?n ®rt sHftfe ^?rftt ff^pfar? fr&ft 3£*n s 


^3RR jU>kJI, *W*tl®T jl^JI, ^PTOT?! *#3RI #t& 

^JtvS f- ' I a -Al l >G ?F& ^aJI *n ^HSflS f<P«'0)|5t'l« ?TC®?J 




Orff'S 


—% 

spit ('Sit) <mret<i iffim ^raflpra i 4$ tP^nfe fim tfaroij ^ h 

g iOO-iita ^ft'Gvsm «)IC <f llB'a | 

^r#tt 4?sfi> pi ffvpfafit >pupp (*n)-c* c t ?'Q'?n ^ p# 

(Sfiaei ^S) PI 


Jl 



^C=llR><P ^ *IT3 'IT 5 ! cLA. 
i£$ tWR SIIWIIRRI 'Sit'S'®! I 

* 'sfara ffrraw ^jr*rra i w®!, 4 ^ppura ^ptimri 

ff <pR?t|7^ < ’lfffrf'si 3 t3. ^ ^Rtwf ^t Wn^TPSR «IT<R 

wr^tT^ i ^stt *m<i «j*f fiwf ^i?ii^ , srt? i£n>K3 s l^pfa 

Rpiw wf *il*i i 



iv g }<t ^ ^c®t c*f*fre c*fr$- ’em sf*ra 

b'j ws ■srt^f <u^fV! ^ iffapt f^pp c^pt *nr 
®rt? ^rpf?r c«fpp ^rot f^Tpi ^trn 

' 5 r s ni^ ^iiai^ I*!*?^ i 

^ ^rtnrc'o ^r?w<i (u^mift ^rft) *tr® ^ pi 
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003. 


RR-^RRTCR 


OoS> R^R ^CRftC^R CTt 'S^JR RR^R R^fCR*' ^C=3R ROUCS; I RFs ^R 
Tpras vSiM^ oIOtR fR’tftCRR 'SRJ '®lw« 'G’RR Railed* RRT 3Co RICR 


«CR *mU53 ^ 'O^RI ^T?I (RR « ^f*0 RC^ | tU'SfCR OOc5 R^R 

ra rtrrr rr otrt cwc*! fcrfc i ^rr wsi r RfRRo'R rct>t 5 i 


RCR R*Rt ^R ^Tt 4fof3|\8WR RTo tsf^R RRf^t 

Trrar CRTRR> R^TC^R "SFsJMCRR 'SC?! WITO ^ *f5R C^tfS RTR I f^tRCRR 


’Decline and Fall of Roman Empire’- sfC^ ^«TCRt R*fal RCRCSr. I 

vsrnRTTSJ WlRtC'O R«Ti ^CRC^, <4RR ^<j^lc*i ft 5 ! CR C^tf^T R^R RCR 

vsf? f^RR RRPlfR 'Q'^RJ 2fCR*t <P<!C.o1 Rt I ^JR S^C'ol 'Q^ v5R fRCR 5 WIR 

oR? CRC'st RTR f^CR 5 I RCRR gJT^lf^ ^RR Rf^FCR RRR> 2FT% 

•5^5 T2FT%C'» I CRC5^> ofTCRT&T 'Q'^JR CRRTR ^JR \5R ftc<P 'Sci RR 

fpfiR oR? CRC'sl CR CR'f 'Q'^fR 2fCR*f RR ^SR ftCR> l 'RR 

C<^ 1 C ^i! RFJR ^ 'SRJ^CR ¥5TiR CR oTR wR fRR> CRTR ^CRtRR CRRCR 'Q 

©'J^tR oTR^R o!R* 1T^ RRR> iZFT%R 


Rl^lfRCR* ^JR ^ RTCR I 
^5CR %T I 



^RWfCR 'QRH Rf^JRRCRR 'STR^fCRR ^CRR CR^ I tsf^R RRf^ 

^IR RRt, iflfipPl'BCRR O^tR ^R^R %T ^SCR Otr° SlfRRlR I ^RRSR 

oR^RR CRRCRl «^!R RCRRRR ^3R ^CR CR '9'5jR C^oCR 

^RR'Q TJRf^RR RCRR R5RTR R5RI RR I vflfrPlvBCRR 'Q^tR WR^Rl^ 

^<io rrcR ®^ra r^rtr ricr^ R^l'f 1 



iV s OR RR RfoCR^t (R5R1 «PTCT) ^TCR 5 RRR, ^ R*t ^Fft RR 

^1R (CRt RTR RT^T^R) RtCR fRfR C^RfCR 5 3RCR Rtf5 

CRCR^, RCR R[«RR CRCR 5 RRl ‘RCR RTRR f^CRCR 

JR 'all^f^ 'G vtf?f - *M'©| ^Hc<P ^lc<fl^ 
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'Q ^fR^f ^ I R>^ #i <7F$ fBTC 9 ^ '©tB ^ I Slip 

9 Rf7T 53 H ^ ^ ^aRTP Wtffc R>&|R p© ^ | 

uq^f *rm ^H?r snsifB* ^®wb ^w*i <r<kp i ^ 
•srtft> csrtr ^ 4 ^P'tw $. s p- ofr?m^ 'ojiwiwi <F?rt ptjr^ 1 

wrar^B , , i _p ^tri 1% <prni 1 oNR ?nfRr© Rf^f 

(RTRw c^ ^ 1 <ft<w - 551 ^? (RtR<f> ^sf 

*rmj c^ 1 wra -«ito (*b-3b% Rre cb *r*re 

^ 1 3jvs?tr *rtfi>? RRm CSR^s I ^ 

^t Rtcr *rr 'snfitos with 1 4t fircreffi? *« s 

WBTTC'© ^«Tf 'S'Q 3 WRTUB •bW WfTTffR© 1 

■5rr«p b crJ* j-a 11 . 11 ll j_Lij c^ 4 

%ra % 8 wratr© ^nwibii 1 ^rrp c v fn> ' 5 nrr?r?f 

•^pH f^5f WFR ^ft 9 !? ^TfB RmH zygote C 9 R7P 

wf ^ttst ^<®iPRs ?t®j 1 ^ttc'5 ■srr^Tra bwR c^ri <n 

I RtB fRsf 7R7R (£R° ^ ^RJ W’R RRaH 

(7ft I 




2 >V 0 80 tgr^ P^s ^STfSTf? £Tf% 9 rr® 5 R s 



c©wra ^tjh 


t£«f^T^?r R^ cnc^i i£R° ^I^N 'SijIH '^rr^H C«IW 
fRifrtw R 9 ^ caR't ^BTTR, TO Wf ^ ^ 




sp<lMM '“NtR ^#^5 vSfijf (’5^ ^ 9 f5Tf% <f><JK7B ^ 9 fT?I Rc^w) 
WBBT W?B© ^ 2f^ W$ W^PI C«R75 (7CT ^TPTT 
(TFRTff ijR 9 !^ I ^RTTfbJ 2^^ WBTR7 3 ^fR 9 !^ 5 'RW 9 ^ ^71 

(Tf'QTTt: I 

^ 9 fpo wra R^t FSRR77B Bl«f y^f¥’o; <7N C*(U$ 
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-srite wrra wr ^vs tw?j ^ 51 % ^ 

I ‘^IT'TK'a (71 W 5 ^ "57J vsTC^ (71 *|3| f^CS ?Ij*tFi 

C 5 ^ '^M* 'Q >)<iR>^ ^5 (7JF5 1 ^ tji ^<j 

^sTTH^I 7 !^ <r*|^si«> ^JT^l iTT ?n^ I 2jf% ^3 ^W^TKas 

c^t ^u3* i(j 0 ^r%? £n c f^f ^ 6 , ^ 

^«1J<l ^T^ffel ^|VS ^?I, > 0 , 000 -^ TO TfS^rt *IU> 'G v5 (TFlft \PTf?t 

'S f^f3R ^TWl^t ^ !?J]7^5 1 ’?r573 

F^^TPH vs^s-ivon Tf ? tH'3 cT^r^TT? 9ff%vs 

ffe <#*^5 ^Ti, wr® ^ ^ ifRTMTCTrl; m<\, ^<j ^ ^ 

•2R7I ^(71 ‘^ffTRT'ftTI ^ f^Pif^f Wofsi ^iTI v3£& i 

F5RP 'Q fw# 2P5R arf®f3RJT?r fWS f^l f^fPf 

^t ^rwrfHra I 

^rf%(7R f^<n <71*1 TO ^U<)<1 ^3 
■'“fl'H'o TO* I 4 *f<R7T<! ^#t5 nfsift W [Xf r\i> TO71 ^ ^ 45 Q 

WWRTf (71 *IC'o*i ^it 'Ol it; C<r- SHI 5 ?’ l Ifl s^CTS ^1*fT775 7^ 

^MH'G *TO ^ | 



1. Encyclopaedia Britannica, Vol. 10, 15th edition, p. 966, 1980 







www.waytojannah.com 





















































































"jV( 



iV o 8i ^TOT ^ TOURS *nf5f 1^15 "Si'jfJfs't 7Z 7 ! "3J77I 

6 TO TOR 5TTT6 TO* 1JTR R i 

^*fTR 'o^TS C 5 ^ CT TO< «fl <-7n “FT <R? -g»/f^g -sfffsrg £5T]*< 

Wi TOTRft tor**; to t^2 tor vz *n& i TOrrro srj 


SRT5 * 


’TI 7 ^, C^TSR % 

(i) ^lifas ^Rf?> sf^ro •gtt !77 «tyfr?j zjto to 7175 *ro 
■ 5 iif*n<j to s frus toi ^kz *ro to sn’fjTj *n*7^ 


^FFa "TO?: (O) ©TOR7TO <TO7 e l ^f^spi = 3 TO ^ 9 ^. 

TOfR 9 frfro 2PTPTO TOTfS TO <2 z^rjfwr^ '■ ' f fafr i fa 

*nra 1 








ibr g 8 <2 '©IC 1 1< fTOT> C'T'f TO $*RT ''TTf^TOT #TTOR o ^ nfTO 

rttu rf '=hiI»i to®? <pfa *ii<H"t 5T®, toht ^fva : 50tw 

-l^f^'8 RI ^TfT® 5?, TOg*f? TTT TOI ifliR 

TJ'f-fab4 5R <R, <l*i->1 '£I (.<*> Sf\$Cil f^TO TTR 1 RTUT^ 
■H< fsscs «ilfa’l'©j-TR 1 


'ai! S 1 1 *1 <Jlfa’fr5 


f^rcro f toi 


^ 5 S 55 € TOj $ g iug.Ji 3HS-TO 


^%*f ^fTO <3 'jTO TO t)2 TO? TOTIR CSTO1 TO C ! Tf& 1 

TO TO“FJ e C#R fk^lfl RJ <R'-: ?T5? e s na rf yg 1 

¥14 Gift's ' 5 RFTO SR] if) <si<jgi ^T§I 53 | TO TO TO 1 , TOST 3 TO TO5 

'TO 5P©T(R ^fetTJ (RGTO 5Mj T i|fc>f'i'3 SPTO1 TOT^TOI TORY'S 571 I 

^ ^ ^rfrorc frofe i toto to to ctftrf torto fc^Rra 

R I ^TOrra L<|a3|f»«j> ^JITO TOnCTOT^ *jfaft7T TOTPTO ^rRtTO 5 

TORI *TO 1 
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V'b'b 


3 yjt's -r*. 



ib- g 8H <4R° ^<pPi* 1 ^rfR RWCR* R*RR RR3|Pi\a 4R° RjfR 

crrwt wi rt^r %rcr 



wi'pnfRR %*t cRrft r^r RfR^RiR rr ^r font <rf^i crtrcr 

RJR -W TORR>R[ RR I 'SRR pRRR RFtR 'stR R®R[R 'TORIR 
CTOR R'R'SR TOW I WIR C5RR 'RR^fTi v ‘ <[R 'S «3F RTOR sflR RRR 

^fsi% -^Ror £fni rtor i ■'jfRfR rrr RtfR rpr tor trR 

RTCR I ^jfo RRR JJRfRTOR RfaR RR Rg TOR RRR I TOR tkR 4R 
TO® ^3<3 RTOTttRR TO®t I >4RRR CRTOR1 £fl% «fM RTO RRWs RTRIR RT 


RfovS-RRvs TOR sjfRRRTR RIrR® TOR I WIR Rt ^IrUr RTR 

^fctR WR | WR 4RfRoRR *jfsfftR ^R«(R 4R fRRtR RR^fRR TO^t 


TOR tTOR I 



iV S (?o> ^ RR WRTOT- 'sfCHR ^fRRT^-fTOR ^RlfR RT?R RM^RiR, 

RRR ^ofRt R^TR R^CRfoT ^R° ''®RRR *R°tRR ©MJ 
TOtfR f^R RRRfoTtR fRf^t RR I 

RtRRR RRJtWffT ^TORtflR fRRO RRt TORt^ RtRT 4Rtt 
fRRtfRR RTOR WTTOR RtR I 4RR RtR|R *fR (oTf) RRt ii g 80 , 
=£R (oft) 3JRT n g b -8 4RI RttR 'S ^R Wt%R sRgJRR RTCRt Rl'GRt RtRR 
RRRR TRRR RRM g TO ^ S>i-4 'RlCRlfb's RCRT^ | 





TO g fe\s b'lt'5 CR RRR ^ RTO® Rtft^RR RRTR^f "3RR C^tlR 

R>RR CRRtIR CR 4R* RRtjRtRRR 5 cRR RtRt RRR RsRT 
TOR^RtCR^ RRTWo RTRfor Rt I 
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ib- g J &8 T5K\ ‘c^ 'q rt^s? ^rftr^ 

, 5 r*n% ^rr^i csiviw ovs *fr<o (R 

^$fsr 'sr^iitwo « ww 'sn:*rr ^ srtfta crr? 

w ^*rrr® <^ri ^rf^sn snr^ -m^st ^ ■sn^sj? 

<TTt*(?t s^cn i ^prtft, “■^f«f%i ow®i 

^rsv®? R r *}> 1 lltf'© 'Q f^raps I WT?[ ^f«|35f 4 ?# 

C^tFIWR fccR C<1 l?ff^qrcf ^ c?1KBFI? (R^fR 1 ?, 

S'SM ^T^pTff^o i 43^3 *fW5MT (71 < #©RMI oTRt^t 

^ts*fiR> w >ii^Ei<p Tf ^ ^rsT’t c*iw wpTtRt <rc<i c?rc^ i 
< #5^rRH rc*ji c^s <icue?? ¥T^®i « ■sm^s^ ti*i i ^ ^t^hmi 

ft'S's” l* ^ ^'O’SIFII f V|»W ’M^VIMI vjtcsj *ff^© <;; 

■?rr^®?-'5rf^w^ ’ffe^r i R<f“f§ 4% wtfewm ^©f¥ 

^\C*ll^'® I ^ ^ ^RT©? '5J s 3J<r>!<1 ^lR«1<I>®tl'3R <J>'0<P mR© 1^ | 

2>3 ^'©(.‘IR C'^tt’ftf^R 5 Rlfa? ^»i*j>|^|P(<i <Jl®[©t 'Q (R*ffira 

©M^M i'D ^ 0 vao feft grfw?.^ $ 8 b - 0 ’SPW Rt*3 ?>r%> I wr «fl$ 
oR^IOR %?R ^1 fH C$&$ Sttwra fetsf 'Q %t<R 

c 5 ^ wsFt?r*f n'Rt wm (Rtf^ twt^ra c%^rrf%^ 

<U>^l<lPl, ^. J.C. John Murray, London. 1832, p. 146 & p. 
60). 

^ ^ri^R> »twra ^r© ^r^ior rrr Iwi ^rm 

^■SR ^ (7TRH ’tt'S¥f C^ W 4*RR Rt?RR aspect i 

'SiRRlfS ^TRR '©I^UlpR i(?o 1 if^ e t-' p tf%W %TR (RMR I 

>£)<*# ^ R#t< ^ | ^ vs^ %g <^%Tj 

f%*tH ^ f*Hl I 'Q v© f¥^H t<> I 

c^’tit^ vsb- 0 f®^f 'Q jaifvrsrK*) ^3° i ^ 

^«1l<MfDc<P ^PSTTi^tT^T *fRT (^t 5 ^ ^) ^Tl ^ I ^ 

%I C<=T)^Ifl (^r^-^tfSR); Per (WR-t Wl^ri^) I ^T<J 
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^tr 


C<p|c*il C*ft I v»t? <W 1§|%1CT noR t^f i 

ffar ^iRai^ f^cTR ^ '©faivo ^n^TiR ^ c^trr ct*if© 

I 

*tr i 'it^ ?«fat ^sprtft c=trh ftsf? ^ft #sf <ra ©fEtor ct^th ^rra i 
w$ ^ m<w rw ^ha c^mwi % i wra^ c#:nrf*R5« •rfsg'pspF 

’5^T t »r#f #3 «n^srrf^ vS^<2-/^b-<2- ^ c^psfra 

«rmt%r (b-s^-vs^ fsi.) c^nfci fw^f 

. cfrQTrt? *rrfk?r%*H i %n ct’JIct 

i£o ?tw sr*l^ (Ft^us *fR I <31^13 tc5? 'Q 

%rt ^Ht ^ rtcsi ft*rm '^rmcM c*f5 ^Rtrwt i 4 

'•.sfU W ?M ^tvsl l i£lt '»TW 5 TC?ra ■5R^ ^%5}«R<r 

fo%4M fe*i] ^«f « *rra nc® ^?n<f 

taiui 

♦ 

^tpj^ g 

* 

1. Khaldun. Ibn. Muqa. Vol. I, p. 96 

2. Ibid, pp. 162-166. 

3. Ali, A. Yusuf, The Holy Quran, p. 762, 1975. 
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■gsmcb 


6!R*£ftMci#3B ’68 





8 ^ 


C^TsRTt 'STfsrRf f*i<pi> c®T"Kf*t'Q J i^ 'oiMilH ’PS, ^^58*1^ 

3TOtf TO <£®f C 4 ^^ ^ 9 t4c^? ■3PTR 

A°i '® , *R OT ^°i«i, ‘c.'sl^l ^t*fca IWC'A ^Itc-^l’ ■*I 1, R 

1 ®t rRr^ S'e^ ^©^ c^t ^*i*i, cvitml *tf®r® ^13 

RHTR <5^, ^ll3 o>z*\ *4? 1 


*31 %'S? 



fifths ^jT' 9 tTC3 <J®i<p|«*il$.Wsl 


<F3t 1 ¥f%'5? 'Q Vl%&t ^TC3 ^ $.HM-si C^tKsj 


stTfte* cergt ^ar 


<HI ^ ^S'S 


cartel « ?if%'© %m f5if*tca 1 4«rca *fp©a *Rt$fa 
^tor t3f*tcn ct f^fjr© m* TOat am *rc*a ar© at 



ac^ 1 Tpr ^TOR *1'll HR R5Rf Ca ^JM*I fcsfa ^ cTOo 


TOa *Rt4^ au> 1 ^ c4l9i4 ar^a crr Rtata c t'© alfaia 5 
'©TO^a f4a> cto ^wa* caf*t ^ca area* 1 faf®*j ai*a a^ataH 
Ni>ICH<^ R3a f^F© aF$a afa&T'S#® ‘‘mala , #®'3 ^C® *ITCa, 


^c® area 1 ^ sjfam a°a>a *?i'§fu>sj ate® 


af% ata 


atf4f$?ja5 (^1^^ fcvnft® fas c®rr^t at umi^ C<TOt>» 



a^iaa 



’tW 'Q o.oi% 



. , f>lPl<T»H, cO-o.®% 

I at®R 'Q W&'oM RiCTOf aiflTO 


Cal^R 'Sf?, at afa&l a SC'© ^a 5 S»M I ^RaRlTR <PCS, a® ®tt14ca at WR 

TOa fe ctor a%t cata a*at ata 1 a^r© t^wfac® an«i'®Hi$f«rc. 

aea ca-3fclRM TO C f f'3'?Tt ^®R Wf'G^sta CW «tcat a*ta 

r 

afaata aca vot arott wt ^©mr? ^*0 CT'Qatw ^farar *tw 1 
f^s% cro i(?ovs° (Tff^csrs ^n«i to ^rnr 1 ^ ct crora 


8 ,'i)% W3 'QTOa «ITO ^©ia TOTR ^CTOf^s 1^ 
"TO? ^«fr^ D8<\° C^rf^rs^, iolr0° (Tfi^sns ^©TC‘ 9 f TO aR I 
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'SSO 


cerref TO5i c*nr *jr wf ^rsnan 

<rc^ i 'srr? rtc^r » *imi»d ■snann a? c®n^t *tM tjT'g?tr 

; 3 ITC*t c^'s^'f *fR®t <pw I c.'il^.M Pf® Ml^R ’Hilss ^\m ^ 5 T) 

vsl^snann ^SSi <P<JI 3M RT af C*TRR PfCQO < R < l v sT Pft^R " 3 TTC^ 'J^t'b 
TJR 'Q 4% <Pffc*tWMR 'S’R *fpT® Rffl CUM fiffaRTK^ 5 , sn?['3 
n'St^'* < i, ?)i ■jr i ’iPi's rri aw rrr *itr osp <t>w uri$ 


rtm Pm ■*TtTr i a^si tr ’ip's 'spn awtJi 


<T*F 3 <i? 'S^C'i) (R'GTft RRJRfW ' 3 9 R CRR 5 SfPS ^.'STIH *Pt«l 

ajvsn^f ’i)t®i'©Mln.’s? <mr siQmi ^R 'sic'o *ft's^ iwgmi 


'SrfRfO'S 5 C'StRhR 'Q ^|ft 'Sit? 'Q& I feMfR C*Tp R°<K*R3. 
vSfRfvsR ^STRiR Rt *^T | ffef 4 JRTpra RW«RC*R t’RtR OJO^IWO 
>iyf 3 R| ’spH | (RRR, I's P| 0 Sr 3 . aw *RC*R RRR I 'fip^o 
5tTW 'il'sj'jj qoWO MR? ^ <?R? few CTfe RHR sfflW 

pTTTR Rt CR*ilC*ll "5R 


’ifiPl®? 'Q Sl(R 



g^XM W? rrr "srj i t w rTFo <5 *rrw 'si'oj'aJ ^ RpJR i «?R c 

^T?7: c t ^MlCoil |R Rl R'Q'QMT aj^RlCR C'SrtVbl-sl <l>l®ifi> wfe*7 


vSHjfo(W UtRtt MI<>R RRR «)t^CI 5 It? R*~lRP> S®? Wolf's 
<wf*f, ^?I affolRtRR 5 , ^s? RC 3 <ij<irI'S 1 RRt RR, ^St" 9 ? Pc.il aiR 'Q e NR 

skrtr ^5 rr? rr 'S rPr sff^cRi*w RR's osMi rr i 

pvs^l ■WfDfl <K3(.5.*H Pi's®! 



* <wrw? cwrw? 

IfeCRCR R? WIRT « wr rrr ^nai 


'8'TTtt 





^fen Rww i ffe^? i ®rT5Rj 



Hl^b <P<1p 


(R (MRR %>TR C^TW! RRR ’HR R I ^TR pR’TfMR 
"Sfr® Ras-sII *t^R ^5f«f 'sRT I 


S 

1. Encyclopaedia Americana, Vol. 1. p.606,1979. 

2. P. Max Hasan, Constitution of Biranay Alloys, 2nd. Ed. McGraw 
Hill Co., London, pp. 353, 580, 1950. 
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ifc o a ^Tfsr ssifw ^sttstrt BtntftiTBB ^tw; bftb ft - 

TO; ^ c^I'jjm f^R^ ^Ivitrs br br 

[^srrsmr] ^nf^rft i 



}<5 8 ^ R®Tt BB, ‘ C 3[ ! ^Ilfi| PsWW ^|T3R 

^ibbr f¥%. ^b *tb rb iron; ^ »nw 

BB RTR'S BRTO <pRl 1% l 



ik g v cb R*r®r, ‘<b ^rprt? sjfonBB, cb^r bb ^mb ’fs rb 

TpsR 'aiRR ft Wl « 'STTfsi RT#PR C*B ^faR %*f^5 I 



g s& Wr, wr, rb i* w>i»ir stf^nt 15 ^ w®h, Gift 

^ihfrfu wm tobrt; TOfsr c$t c»rib Bf& <p 

• » 

ip^B f^t«n *Tf I 



(«n) ^B ^ BUPT ^&B B?B WB tBBB ^?t %*R 

its o ^(.5. i 'sft: t^fn ^mt^f TO 



brmh ^B bsbbb cbquB 'Sbj. i ^ whi'Sjitw nFst tncu 

r 

^B ^irn 4B*SR BFB*P©t ’ililBH BSBR B f^fn 


j 

vB> ^ZJ ?i'3R ; * i jf'» •q>-s)c.<}H 



bb <bb 



vs 


3TO v£» b^BB <B, WB ^ft ft %*R TO I ^B 4 filfafaBB fBBU 
BBtos C'TCB WM'f'sf B«U < l*i, 'St B®B RB I 


www.waytojannah.com 













^ « wr ffa wh fwrffr ^rat © 

©<a, 8o-i£) WlcnlRvo rc?ic5 . i 


^ g *> wrrmw ©rtst^ nft wrofefw (wt) wan wftra few? 
ot, ^ nwr « wra ft wt ^erar ^'a wh ^sm faw?# wm 

(wtirp) i nmn n^iwa wren wra cwrtnt 

nRt>?l 'S ^<T>'SH ••('©•S f*rs? RWT!W? R«<a I 



• I 

s ^.o wTa^utw <®h, ‘cwnn wra wtwra ^en nnn wiI h* 
cwrcnr < j<Fn ” p p < fwra fn wtfn <uir»t>iR^3 n^?’ 



i<5> s f^fn •^ <r ic c iH, ‘wsrn^ 

‘ wtsrra wu 




r wt*Rt<T 

wtfn v=>ic^ w wm 
a wm ww ftvft 'Q wtwfa RM? 


w enn cn wr^i^r 

(<]^s i 


^snft wrwra n<^ ^rra (wr) w$ wnr wwrRr n^’fwrw wm 
Rqafl? ^n g 8 n-wn wT'swtrr tf^rc*n$ wic'iiR'© i ^nrw 
wm's <jwc ^r, (wi)-w^ ^rr viH<etiR>a wv ww Rtn*fa 
^ i f%fn (tnr) nrewsflfw ? ^srt wsp=tr, c^\ ffcfr ’frf®* i&t Rrar 

i ^wra (wt) sri hhwR^iw wnnr wra wft 

wtfrra entw wa> fnaf? fnn*fa i 

» 

r , 1 • i 

» * 

. >s» g ^ isfsr csiwh IRtwa wrre nr^r whs, wr cwfflcn 1 

I 

• i 
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OS'S 


^aiMd ^stR's fsR 'strtcto w^ff i dHpa <pnft 

■5ri?r?iwg (^5Tf) 'Q OSr^SrlFfW? <3RfoijM (RTOCTO4 4R 

l^iw c*nsR fll^s ^r? ^titor <m*in ^ fro^ otto TOt$ i spr 
(Rtprr^ ^»rni foPi rptr rrr ^p^rr^s ^rr ^ crcr*|\sr <p%t?i 

^o 1 *! RT TOR 'SRJ ^T (RR I ^TRs WRIWI ^R CR 'SpjR^ ?JtRR 

^ ciii^r ?<rto cto> f%f^r ‘ s rrfR to tof® ^ ^ rrfs rtrr i 

^TR 5 Rf'Sp TO*R TO9 TO RT'SRR'a RRppf CRTO 3 R \aRfT ^*R> 

torr , st*ij i <£i^ rt^r ^ Spar'S ^•'Pr^ f^ rcrr rt 

RfRRtro (^n) top '5^3 r n c<j i tot^T ^ froU rrht Rc-to 

3R I CTO'Tl fvap R>RR 'atR £PR ^il'aTO TOf^MH I 

% 

i. C^Tt FM <3 C*!%I 

*IC3>lcH C^Tf CW<] I ^5rra <4ll> 0*1 OS R^l% RcTi I vIR^f^ 

% 

^f5 Jr'©TO TO TOR 5 I CRTO'S RTTO TOR 5 I ^TR 'att'a *1'o|fa<Mt4$ 
fRt*R TO CRTOT R#t 'TOR 5 TO*T RCR TO^Rt CRRR RT TOTO ^tvaftva 
37R ‘S’RvS I >5 fa*IC<l RRT TOftfRRjT fRCTO® 'TOT WPR2PRT CRT^ttR 5 
C<R-IR RRR CTORI f^R <^C<P %TO TO RRRR *RtR*f fRSR TORR 

tops "to fa^i Tf% nt'QTrf rr i ^tr rtc^ ckt tor wito 5 v»r 

vSRRt# TO wfro WPTR <7 5 l'S?n5'8 TO5? RR I C^ TO<?R R 5 ^ TO TOP 

\5paj^ sf*t??P?tRTOR ^ Sc^r'fjft* ^ <MC'« TOR I 'SfR PT^ TOR ^ RRQ 

TO5T CR'SRR 'SfRT fTOTiR ‘ S 1TR 5 T < Tf'QRt (RU® ’ffR | 

spR (RRRR 2ff3RH C*R ^TTR ^rr%s RRTR 'SRRppa 
\ftl >f C^ 11? CH-f) 'il | C«11 C<P R '"tf^R R^ ^RJ va|^f«t^ 

eRRI'SH ^ I R*U£fRRJ CR^R RT^RR 'SRJ ^paM RRJ l ^iR 

^ SIRR ^^TRR^FfR Rl<J TO7^ RMR fi>ft Rl CR^RR 
'bo CRIR «io *T®t??*t i v£lt RKR (R^CR 4, fR, f^Rlf&R ^JiPic^stl 
R^af %<s^ R>'G|fjj^'Q TOTl I 'a|s,^R <jflR RTOR %TO R%1RR 

('5ff) ^RT aRR CTO 5 <jfsRR TOT TO?T TO ^ I 
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^8 






* 


2ff%*fpFP i ^ 4^?, ^T?J ^I'iC'® 

^tr^pT «rT^ I ^ ifa ^T5T© c PT TO rW W^'S WnTTl ? 

fa ??rf5 ^1 tf S oTTMf^ I 




Vo f C Tfg ’TPTTt’l t Si C4 fa HI •‘I ^Tt 1 ®TC't3 

T5n;i>r^t ^P^Pi 'Q TT5J <jfSl® f^=T I 


i£T| o| | tj l c.'a <|^T^ oTTC*T ^ ^TR3 £l> st* 11 c<> ^*Tt 

I ^ *SS?TSfT« ®fTf^ (WI Wt<I f^Tl-^'oW^ ^IMI^M 'Q 

^l^ l vbTO f HJW C#^ « ^ I ^ 

<* g 8, 'itf-C® 'SllWlfb'® I 

,^'s rrre (tpr wif^ sflspra ^«n wi w^i ^rt^nra wtgfa^ 

g pgvgrf^p vai^^t pr W’H c^ « w c^TTT^t 4t ^rmt^ 

CTOJ'S C^ 5 ! %l I 




>* s s>v w ^mr: , lTSt^ s f^rpf fa 

TBte tn r C*rT*rrc ’ff'Q ^«faT vsloi* 1 #t e t^l T’TQ 

SRT® ’TT'G? 

^ *nmre> wiwi ^rt^ra siwp ' 3 TT 5 rf^^ ‘ftsFRi 

^«n ^rt i hth? ststfp *s?J 5 ra h 

S^-CS '3||<.«lllb'4> RCilt^. I 
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Rash o'Hff 

w?t mp c^n^rt R^ c^ 
*n? ^n^T? ^ ^r »tt i ^©pt 'srtai i 

s «i8, % ^v 4 ??. srjmj snmre ct ?n ■srm 

STS^P *fl?FN ^>$fl N«Tt \sTWiI 'srf^ if^s^pf %f «i)*R 

R«ah-»1H'S«|C<1 £j'^'s||^<7i \$f fifsrtf*^5 ^j(fe | 


✓ '• 

JL/ 

^o ?8 RR ^rsps 'Q '^Rrft ^f§ Rnh> 

^.o® ^R ^<^141 

R*nrf& *nt ^ s 'Q *fRRt%-^-4 'iifwilBv® i 





^o S ^ ^I“PI*T s T'8^t 'Q »4^ >J^C.ilS ' s T^J'5^C a 1 ^rr R* 1 ^ 

'©N '®dg)l^4 i 

^IC«llo-il I C*fat\*l ‘'^R^N RtS R>^ ^rttC 'SRR '§-‘ 9 |C^ 

Ru> ^rt R^ 'srtc^ ot ^n R^n 4 ,! fTw ^K.'ilB'® i 

■^[Rtft ws, 4 nRt Rmmn <t«iijRc.*r^ i <49 ^ njptR R*R, 

^ GN 5 ? Rc<p ^9^ STR l ’jRft f'© r i sfMH ^9 >(»hic?j siR^s 1 <4^ 

^9 'SINN < K*H > ti> R'»'S> I Sf99 ^9 9t 'p 5 'GNc^ '§'p 5 9«Tt "59 I 

’Iwq ^9 ^Tv*f's *lft'» 'Q T 5f\*t'® ’®It9t '®q s 1, *fRt®i9 J IC'©I i49> §*n9H 

9t9 919 'sn^R ^9 1 ^RfR Ji«q (.&(.« 'ai'oj'aq'olc’N 'sj^s^R ^ ^ ' 5 Tf^I 

’IRIS'® 1 

'f^ ^^RRR C9Ti> ^faicrtiijilar 0 .^% 1 »49 C9*f ^K-M; 

9H9Wi «• R>wifiil3i9. c9t9* 9 ^ 9 %! wi $*fR©n:9 o<? 
f^rtRrSt? ‘=#3 < 49 ^ R*n*r *R's9t9t9 Rss cw Rsjmcsn Res vo 
R><.«llft1>N 9W 9#R I ^C<s 9^ 9*99 (7TSR, ^TRT *fRs?, 
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?R7®1 f^s^i ^?, 

wwft ^ W«T®1<J 'jjftw sft^g <3 I v|^<js 


Sf*iPP® f^<R 'Q 



*tfks i vsH my 5 r f$t$H 


f^T® «TR7F I m&N <R1 ^71^ %T<?t 

(sial) ^1 silicon 'Q aluminium *R*t Tjf^iJ ijfi> ^71 

^iTT^ ftPitiJ ’tfk® | 7f^5 \s%j ^«>?l ^<TPir c^ 

^ f^rsn (Sima) ¥1 silicon 3 magnesium ->^1? 

1w 

f*ro& *£R> ^‘stftff^ «iR5 ^ | i£]^ ^ t\ 0 

I 4^ '3I?f?I 7 TT s f '5p*lp5j'ac^ lilhosphere I ®)Nlt l i^ 4^ 
M*tS] 4$ "<t"<ST<'®1?I f^ff^vS (71 ^5P«lpi'ae^ t£)?| 

^■*f%5N ^1 ^5i*f ?>C$l4>fi> 'Q ^ v5f»lr5fQ%f Ctttfc R'S'S* | 

« • 

^IRSCTOI =T^T% ’ff^vsd *[f^Tfw ^ i vsrt? 



'®T fi>f%'5 %n 



C<i4t<5 ’5rt J jjw i 'SiH 4t^ <i«ii ^?i c^ilc^l 


Rf'^'sl (Moho discontinuity) I 4^ C3*IT3 fnCb <TC7J^ Wt^T'^R ^ 

*n ^oo ftwiRjUiu ^ f^?<n i 4$ ^ <ti# *rf^snt't?i 


v^% I <\Q 



mo fowtfr'Ciu «t€hr®T? src«ij 


'SM 4' 5 R 4^ 433^ ■SXTJC^ *Tf ^3, H*(*?l?l, Wl<f*l<l>'»IW 

s tf%'® 'tfksf^ Wsl i 4^ xfcst.^ 'aul^iRlCHlBHil* ^Tt I 4^t 
^RTfkSl 'SC53 ^ ^pJTSTS^hl CSfifoPlM* »R5lWt ®^R 

^ctw ora, *fp *mmt c^ wranra 4<ir® *rfc?j 

4t*i ^ wr ^iw*!'©^ ^5 sfos *k? ^ <th® «in^ i 4^re 

c*rt> <iBh> ct c^rf^fst? <7(^5 io CTrf^f^&t? to ^rm i ^1% 

■^I vSftSSjPR f^1«ll<J 1 5R'S^t?I *t1% 4^° <3 

'3lM'©C , i3 't'MC't I '0|)l' , lf^iC»llBq’?(l<5'<3 ^Tf’rsrf^ 'i||<f>lt5l •1'g*l 
^1110*1^ ^'’T Rc->1C< ^5? I NiWiJl '0|«J'3<5 C^R^ 

^TRTf I s 

% 

^I«5j‘IH< ^5Rf*t% ^'*1 ^Tf<1 "51 SiK’r^T^J'Q^ 

(mesosphere) *TtW I 4^1 'Nl^'S ? 1'®)w C^dj ^T '^«T 5 t« 

iOCT^ I ^T ^ ^ S 'S 



^oo 



tpF, ^5[T?t 



3 ^rpn< 
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OSS 


twH 

* 

ioso i ?%i?S'g vs^r c«Tra to ?to on? cst 

f?^ ■ s t1% 5 rT c f ?, totor® ^itc^ i ^c^fD -?®?\5 on? vstt^s 

C<SRl 'S ' a MjHj offt I ^ ??W? 'oJHssH^t?! ?f^po (. 5 1I^I<I ^'3C<P2i 

«J1?q? oFTP?? ??n;?^? 0 ?^^ %7TC? ^f$|ft? oi\»j^<iv»ic?f ctto 

C^ISJ? ^C? sllM 5 ?f? ?!? CFtWSN^ 1 

f 

’srr^m (M ?nj?tft ?=rt m, ^?i 

fto <1 (? c.^ ^ ^ §tor? wt? ^?r^? iiifq<p «iHr^ 1 < 4 '»n^ 

* 

Eras'll??* 'Q merest c«^ sj?h ?t^?t ?t? 

C? *{faft ‘ p jr&<i f?^ (to t%| ^?t?T? 'S aftot ?isn^ 1 4?t?? 

*rf?*K astc?? ?Ttov3 wt? ’jds? \3?t? o 

to ?t-^ ?t^?5 ? <i [?■%?$ ?tto ^rfiH 1 


S 

4 

1 . J. C. Brandt,-and Maran S.P, New Horizon in Asrtronomy, W. H. 
Freemand Company, San Fransisco, USA. 

2. J. Gribbin, Genesis, Oxford University Press, Oxford, UK. 

3. B. M. Cordell, Venus Astronomy, September, 1982. 















www.waytojannah.com 


































































'S'Hb' 



o ob'-'ss?> ’srara rara rararara rarrat rarara c^iratra (r<i<i\i> 

^rat ^n) ^ic<p tfra'® rararam ^rara crara* rat ^rattra 
ratratrait rarat ^ra era, 4t f^f&ra* (f^r© Tg^rr) ratfera 
rawr craera Tit's ^ras. ’fra ^ftsiTJw ^^ic'o T©tfrara Tit's i 
ra^t Tofra 5 f^ratratra dsi°\ crara irara® rra* Tsrtrara '*ra sr 's 

-Pt^fiJra ■*f^= sf^ra rarae< i f^g '©iirara ftra nf.'n 
crsrratra ^rara T»iRrairara rarara frararn <rara?. ^rara 

raFrgt rararatra era ^fra 'srrratra rarfra ra^ratramra 
£t%’iiPi's rara i 


W® raptt (Toft)-? ^FU raRit if>Hl$r%Ti<i 

«tf% T^crrafrara rarat f^»R ^gf cwr^f votrara w ®pra f^rstra vshri? 

^ wra fraeraftra i ^rat ORT/ra rat Torcra frara ^jfraera flra i fra*g 
Tsrra ^#ra ratrara rarara rasra rat T©rara r^r varfgR Totra 5 era traera*! crara 
vott 4t wtraKt© raf^ft© w i Torara rat f*r© ^jgera ^ra# 
cracra crat ^ttra rarftra ’I'lfrae© '©iPtcra crara i voice's '©trac© 
cra^ratrascrara raf'Srratefcra frarara* raft ’tic^ cratcra '=n'5c< > ratra i ©rara rai^h 
cetera rawtra crat f^era 5 rapsratfbs cra^ra! rara i crarat^ra fra?wtra rairatra 
's rat% ^rara f*t» ^rar crararfera raera raffra© .rattra© ^?t i- ra^rat 

rattrara's fraottra ^rara i 

<Rratcra ©ticrateratra frarara #t raraerara rat ratrapt rate© craera f*f©e<p 

’ll Pc'© Ararat oi'srat rara i ^tra ra^tra ©lw cyperus papyrus rairara 5 ^ra> 

stranra rara ratrarst rat^ sr^ra tsfrj ratra etRtra rarara ra^ frratfrae'S stra era 

% 

rarararanra rRs© c© i rara ratrarsra rara® era rarara ra^grarft cratrai 
rahic'© raira^s ra?©t i ^i'5i ^ rara frara ^t%, rat^ra ra? fraf^ sn^n^tra 
^ ratraft Mra ^rat wt i ^t^rartra e«cra ratra>tra ^©tra ra^erat snftra 
iraraftrarar rai^Qra wt^T®f Mra raraer© ^ira?. ^ra rafrarerat wttratf^ra raift 
traces rara< ^raRra rarar ^rara itf^tfrararara ftratra ^rara i <4 
'trarara ratt^ ft©1ra rairapt rat ^t%v© %st^ra c«tra rat'srat's erara raM 
trat ra®ra f^t i 
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g ao R*rt? irkr rrs (*n) r?r, “'srrsrmR 

^ P*Pi, ftiPi sic^j^fiJ f«?Pit*ni ^rrf 1 % Ptotcrt 
*tw *ro c^rta^r i” 


^ R¥ftffiR 1%R ^ ^tTSTR 'Q TTCSJ “=#^§ spR gfcfi^ ^ 

^ ‘ ! T^1% RRT ftSR <3 ^ftSR sjflR C"<«1R$ fifWPSjJ | R? 3jf?R Spi W 
C*FlPl<P Wtf Rf SRR (atom) ?Rf£ ^ *TT <RR *IRP*R 

^ r i *rc? ■sft^ ^ ^sr o=n« ^ *t% Pr/stur 

srwi'StH <lKi>l<l'S RRC<5>; CRR Pr^R ,4^-R, R'tfR* *tpF, RctfR* 

■g# $^nft i wt c ffR 5 Prt§*jR *tta srr *t%<t ^<r 

P^^Pl (R5R Rj'OW^I PSQrI-H (CSffBR 'S P^sJpTR^), ii|?f ^iPs, 

*r%*rr^t P$Prm *r% m\ Praft^ «rra ig&wa Pa»r >r 

^tPi electromagnetic *ff^T <l 3 '©«t> Ptlfsi'© I ^ ^51^3 PSpp^lc,'^ ‘R 5 
Pt?R xjRT <R#?I Pl^fiRR *t%« ?OC5 I 4$ ^ ^tf^R >l^«K.il 

(nuclear force and electromagnetic force) PlP>jj WW 

fRn^ *ra> i «u?5 4RfR* $w<\3r*! R?.T^n‘ 5 t r?ir 

4RpR5 G2(TiR ['©'©(.R electricity R 5 neutral PtC*1 C^H 


^?i < iP<i'«H i PiPittr' 5 ’ »i<ict>«i ^ 

lif^R oftl electron 'Q 't>fr> proton -flciiCe^ 1 *jPi '5|H'3 iffr proton 
Rt*t 'Wf RR \©R Berrylium 'froPi RI ^ R JC T^T§t *3R\. ' 1 ^S 1 jfi> 
Helium nuclei ^ RtR I Berrylium CRT 1(1 tl R *TT R O 8 

•^Rlc v ©3 ^icst 'ailC'llHl ^IRT ^RC^ I Sf^s Berrylium 

<3^ "Rff^ ^sTT ^R OT^sf I ^Rt° sffl^ CR*T 

'oi|<ppi)<r) R1 | >i^H '©)l?ll^ Ptilu ’ff^^RR^R?f ^3 I 



3o g (tv PrPr csRwn 'Sri ^wcrt m^ki 

fRTTTRT C^lvi l C>ra b«RR 9 f«(, faPT ^Rl“l fPS TTf^T^t 


I 
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Ob*o 




<*pr 1w ^Ht £Wt<r3 

* » 

%f%w ^rrr rrr Rife i 


*nf*T5t?f wt rtw Rftft ism prr rsrr Rrrgt 

g^ wriwr ^?? i ff%f? e m <jfef! RiPibR w rtst, g rrr fRRWR 

RTtRTT RM(.% ^JRt 3. 8 $A-g I WRfWR g^ CRtRIWtR rtr^ 

fRRTR WERtMf RERt5, WR '®R fRRRR fRRR;R S 

CR1RRRN RJR-$I <1J<1 ->11-^rPtT^Sfr^ c^cg oj\aRS 'QR^^'f ^fv)4l RFR 
■)>« I (RtRTtRIR RJR^I RHR "<M4’NPi(.<P 2j'slR's, fRRlR 'Q RfebRHI R>tR 

rtw i 2n^-i<Hw Rfe^ wpwr 'sniirj r®r> fefR^ ^r i snfft 
RTf^RR'STRri gRR ijtM i ^ cwr wrri ^gf%^nT^ (R*tR 

rirr rrt rrw RtfR i g^; r®r> ffcR rter ^r«w 

<RR I g^HEl WT® IjR; CRTRsR R’Rt'S RRt RR I Rfojj R5r®R ^fsj *q 

wpwr riri 9 R®^rmpr^ srr riri %rr Rfera Rtw i 
RlfsR stfe, CRW R|% t%f ®5 RRfejJJ^t gf*RR RRRJ, b)cHfl 

t^RR gRi fej -a rtctr gw wrw RfatRf^ rrr crcrc^ 

(fe-io) | T#Ft t^RTCR Rffa #$t fRfel W5WI w R^. R-pfej 
rrrr ?p «C5 R^. rr^r « RM^ftw WWR rrr nfRwft® 

CRtRW. I ®'<3R WtRlWR Rfe ^M'oRlql gR?, RpstR 'ofstR 

Wife'S! RRWtW ^ WCRfRRR RiyCRC*fR Rf^RIR^R RR'ffR 'Q 

RM^ft'SMiw rRmI^'s rrr crirw i ^ttRW RRrsI'qtw RiRtR't'o 

oRq 9 i«f'siii=ft rm Rfe.^ RR^tR <3 rir^Ir rwwr r^rt 

CRNTCRtR R|R fetRW WSf WR I gR "(^3 feCRtR ^RftRR R' ';< 
RlfexSlOR WIW&TW f3Rs|ft CRIRlR fefe*IR, W^^n fe ' g l C ^ RTCT 

RTfesTWR CRTRfRRW '^Wft RI^RR f^tfeRsl gR^ W^^tTfe^TCRR 
^R^tR RRR Rffe^RRR C®Rf tRRt^f RTT7R RtlR R[Wlft CRlRtR 
f^lfe’TCRR RR Wt RR I RT%RR jjfaRR *RR C?IW ^ R«l 

RRW (RtfeRl fefeRR 'Q RRIWRR felRRTRR RRJ fRR I ^sR WR 
RTSfR CRW feR^o RW RIRW fe^fe t^ffeRR I >»R's 'Q PlRHviHRR 

RCRJ RRf^ RfeRR <TCR^ I g'QWTf '5R*tT RJR^R RRt ^CR RIW | 
g'SWt RWt % (i) ^R RvR^; (^) Rf't'jR ('5) WR, 'Q (8) 
wfeR'SR fitfRRR I WRfeR Rfe 9 fR®RW CRRHRlg’R CWR gRi lRRf5 

opgRlR I g^ RfSff R5f5twt ?.(.<K.^ fefe?. ^ 'Q ^CRWI (R35 fefe 9 n;R 

CR^RR fRRtm R1RJW I 
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Ob-i 


i 

to ’ttof® 8 vfltorRl ’IWSJM « 'sn^T^fsPT^r^ «£W w 
wnto i (i) fe«i ■sTR^r; (*) <£rcsfi> ^rt^i; («) ^stto 

(s) c*nf% w^fsi; (<r) ^ o) 4to 

^rto?i ^n=Tfft <tp*tr ^csics. i 

ftto <tt*i « ctontfto wot* *iwj wi-#nsra 

"H^c 6 ! '5^'ovs<i ^’fTn ^©rC's 2 f^g i (3*1 CTI 5 1!c<il , t 

siww *w to <7ntom <u<-5p ^ toR RTto i to 

*t«W '5f*qj'»lc s t (R 3*J 1H* if'® to>TC*f* <Pt , sJC c t ^ 'Sjj'© (Tit*! ’ll*®! 
'^t®t' 5 1 5 t 'S ft*flcM<J 2k«il'sr3k'®l (Tf^Tf OTTI I 4’5Rf% 

C l T“t^'C 5 Tt<3 Sjj'avos CTMTCTW 4H3J 5 ttf5 C®Mt* Jr® 

<P<K5,1 

ctwictic*!* c^f ww to fwto ^totft i 

?sRmm gst^ c®R> 'Q «iw*i fwt*, <^'®><ii(3 toto ^ 'QTrrf%?ra, 

$5CHI(.*t *^t, '3 ||&<pN ■tfa, 'lltoN 'G <PC5Tl *^t, ftlR ^n?j% 

•tfrt, ^c**i i 5) c*i c^v •#, ^?rtot 'alnw ’W 'Q ^r^jcira 

«lfi> WOT* SRT3. ' 5 H5W? CTt’lWl’t sftH 

4m I 

« 

^ *nt w*u* c* ftottotj? fto'st’t ^to ^c* 

I ^ >l!^(a<p ■'’WOOTt C^^'l ^5»p® 'Q TfT?^ 5 <'*t* (710<p3 
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feR 

gf Rb l Pl^ ^ RT, C«tt3> f?f®* *f CTMtSfa RlRt R?fe ^ 

i5j i * rffR <q wR;psf cwrsn^s? ^t^t-^f^^'s «rn^ i crHspt^ 
^tT^s i. i£]'sm^ i)Hfb2K3 ^>rrc^ i «ih ^ ^g ’ft’ra ct ct 

<S!T^TSf b^lbW^ ®fRT CTt ^ <3 <J|fwSrli<|>Si 

m\ ^fbl^ s <F?n unm \ ^ R% fwr^i i 

^a^[?li' !> fwfR ' p fRTsrt *fT®T ’ff 5 ^ '»I<J'S1<J fH^S? •sKb WT3T®r bribe'll 
fipfR I ^TRM *fT=1 ‘^RTf^t C'^llPl-^'slM c^l^<P 'Sf^'S, 

Pjf5 \^at$t- ^3^ 'G TiRfR '^MR^IM 1 <3R> fb^ic^ ' 5 rT 4 OTT 5 I 

•$& l \»R( '5T*TJ fTOI 1 *fM Wf5=rrf^ 'Q £f*M 

■sresefj ^T ' 3 W ^ Rft*ffi C^»IC^lPt4 

^cs}?i i 

^ 'RlWIbHl?! •$?I'3J!W'5J W3I GjFs^vs *UIC* CT ’{Rl^lM 5 

nrRro rwt RRm fc?i «riW5. ^rttpts 5 Rt^ wf <ra 

\»H Rt®r3 R5cfjn;ef R*pf ^*f<jij<j ^ ofpfl?! ^gRw Rort^f I 

^m-T C^ TfR’TRs 

^ i cvo<i *n£*t csfT¥ wt i ^ ° 

'snwrbRra ^ff'G'stTf 4 R^IIR ’zms. i 

•iHl srsfrf^f SRsciii c®?l^ 

«rt i s?'S¥FSTt C'Sffis RT ^ i 4*fftR ’° ! T£« Steens 

<f\‘P'|RiS Wt $,(.SC5. I ^ eM<P-©t r l^] StecnS Rt^OTR 

( RIhRmh (4^ ^ W^) ^ ^ R>3 

otwtf^r SRufsi 'G ft <r??lR«l^s $SRS RRrs wt 
R ftR Stew WRI-^T C3FfWt^ra ^'^IW R'^lc^ I CT 

ct Rf<*tR^ Rti> ^ wi ^1t w 

^?r i ^ cr'sm? «^iHt w ^ i wm 

^%Tfl w #[^1% ’iRw^t Rf^3 SJvsrlRb-a ■®fRJ C3VS 'JlR 

*tw CR^TTl^ RSRRt ^rf ^ I 

W?rtT« R^ilHR '3^ ^t W5 ^T 

fafb^j ^f^ff^s | %>i<1 WT CW C5fCT» ‘it’l'fl^, esft'F 

'SFfaIR, Rt5#ft C«H^ ^RT5#ft' 'S,(?o,ooo Gj'SrlFo?) RR>^ 
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'Ob'O 





4^ *rt*t wgr i ^ 

t 

vsti^s *J1W ^IW WTf% 'Q ’Tk^T ^Jt*t<P MW'S 

^ I 'SftWi ' ! 3 TO f^ ^fc3 ^ 'G'SR^ 

ifRr^ TF3T(.«1<J "SR^t ck5 ^fSf’I^TRf ^R^ I 

4^ fcdw tr^'s Tf^sfkf ^m 's 

'4?iki<h twpm® <^i ^t ^<17.^, i f^ipr*!® ^Rjvs^f 
^n si'st'ic*i< fw?ri^ i #<n<^ %TRo-^Tf®t wi^#ra (c*t's^rt) 
■STFst 4^fi> 'SRf^R’f ^R5t 4^ CTPrf®f%<!> ^ twB 

f^et^H'sM'^ sfTSi >t<M ^f%W <]\d^H I whf'alw 1 2 <fv*l Pill'S? 'S|-J|'^^ 
^Ttf^Rr<ra f^TS, Mh< 1 ^2j c n# ><3 #t<nj C<tf*H 'aH 
£f®TPt® I Wf? '5(1<J1<J Pppl £<(f£>4j ^ I 

«(N^I CT £f®JW <^<lf^. I 


4 ^rsio prat io s o-4 wfa fostira ^ f®3 ^IPBT 

>r^rc<i i 4t ^iwt® wt'3^ttR ^-Pr&u w® i ^f£ w?nr$^ 
oR*fj 4 <j 4<^l ?nst<R ^jt^RT Rctm fkr?rf& Po R'aiQ'® ormwto 

<itoi 



o 

o 


1. L. Duddley, Stamp, A Regional Geography pts. I.V., Longmans, 
Green and Co. Ltd., N.Y. 1939. 

# 

2. W. G. Moore, New Visual Geography Mountains and Plateaus 
Hutchinson.Educational Ltd. London, 1970. 
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9 

% (ts e©iv«i ^ 'Q nrrf^f *i^r wpa; 


^ip® f^p'fa ^srtc^ 



S ^SRT l 


^ ^ e i'»ic<^ ^mimi i 

^’rrc^ *ra <bph ^ ^§r® c®t'q?it i 

cw wfbf w% ^r croton T ®rw<r f^ ctR ‘ ? rf^n « 

fctfw 4B*fa ^ i "5TR3M ~*Mus -^m^nra *mu$ wrat^ 
<^ros? vQ*r?f ®w% w i ^rr wpRrt ^f^f 
^f%w c«rw c^?r orprtr^ ■*rpTj ^ Rf, , t^ 

^sf^fjvG ^fM ^rest^ <?fl i ^i^iRHfj £f*tH ^rn^rj^ $«?r wRmr, 

WT^f 'Q <t»'*t'Sil'®V?l ^^=1 I ^P'ST'Q HM! ^\4\, 'Q *1^ " ? RR 
f?l[PR<f 5^<^TlPtT TpFf'Q 'aj'praj C^IT?! ^llR* > i<[' s T 'St'3 u r C3lt<^ I ^ *^-"(1 
W^^f% WR ^ 'STF35 Ros?tf! WHPf'S -^^5 «TIT3 i 

^fsfgt"-^ w «r*r bp® ^ « ^^pupr *n*tTO ^rm M?rf^ 

$*flPfR BTI ^9 *IWiJ * 

oRJM v®‘ftfsf# £(t% ^aBi ^ ^ICTt^t « ^35fW 

■®RT ysf^^BT ^‘^HTTT^t 1 *ft 1 iJ I 

c^fipp^ 'sn^p \®t? f^ « *RtfB ^ *tH wbi ^ij 

^tf# grJ C«R^ ^sTt^ OT # WBPW ^ ^ OT?l7 

$$tre*re ^i *rmr k^rp ^ cqwgar i ^ c n^r# «ifit ^ ^ 

CSRS fifH Ml^f I ^rf? firtTf ' 5 ft^ 10 C^ft*p» 

£^5 ^tT^rJ ,£ t5 c t i ^Ic'-si^ ^ ^ C’TMc^s^'S ' ! tC^T^ 

^C«Tt ^f%*T, Mile's^ "SITv 3 ^ ,? n 7 f’ ^ Wi^ra « £ W^® 1 
Tftqq vq ^|1% ’TQ^ ®Tf*t ^lH5c'® ^^I'lR CSff’lt?! I 

^ ^’fPrR 'Si^CW^ 9 fwtT'R ®f r U 'Sr^ft i 

4^T?t ■SR^ <ICVIC^ iwf%p 'Q C^tW 35 ^ 'STT^C^ f^®R C^^rt^R 5 I 
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Obr<? 



CRR 



’jfS •‘Ksf?, TO< TOC©$ 
^R^tR 




CRR TOR I 


RfRR ^jfafhi ^rtrtr cto ^ R^ft* tfrot*ot ^?n 

iV g OV4 TOFTT^a I 

rpjr tortr ^Iwm froR to- 4 frof^ f%^ rurji tot®r i 

RitcRFT'Q wt tori ^frorj^ ?rto i CATO'S rto rcto. “ctorri 


RFTt CRtR 5 4CRC^I, CRRtFnl CTORRt fTOR 


R^>IM<5 <u<|-3Jl R>1R RtCR 


Rlfip4 RRTR TO I TOMt ^ TOf RC5 Rfl^R 


fRFt to i wrsiHra crto rwfr tor© 4$ rmRhtr rr WT>t 


RtTO sjffc TO Rt I fsfTO 'Q t^<n TOC^R RT$ RT R*fTO 
TO |TOC© TOFR ‘S’lbHQh^t <3 Rtf&l© CRTO TORTO>I fR 5 #© TO I TO 


■^TOf CTOFTt ‘‘’TO Rt <>HQhd5<1 TO> RRtfR$ RRl TO '»l*t e 1 ©TC© ^ 

TORf^c© *RRfsRiT r^cr tofr crcs TOf^© rrr rrI«#) ^tRtRR 

TOijcr i to ©tc© tofr >jifi»cv5 fRFt <Rt© ^N©r rrr cro "TO i 

srtftR fRRffRRt «iw? tor to w *rfr c©rst w ^rtTO tor© 

fTO TOt ^rf©CR CR©TO RR RTTO RRR RT fRRtfRC© (RFl fR© I TOTO3 4 
if^TR TO ^fa<£'© TO^R R^Rf%© RCRC^ I ^^RR To Rtf&R RTFl 
fRTO© ^TOR 5 CRf*T RRR CRR 


TO R^TOCRR TOW $RTR TORT TO RRt l fropT 'StFTR TOTO 
RTTOR© CTOFTt R^tR TO fTORT RTRr^CR TO^R f&TO TO "TO I 
©TRRR TO*R CTO TO CRW TO, CRtC© RT CR'QFTT TO RTFfR TOt 
RtTOR© $ R% Rt RtRCR fRFFR TOR I RlFtR Rt TOt TO TO TO TOTCRR 
TOTOCR Rf^RSFT RFFf TOR 'O ^R 'AltTOfCR TORR TO Rlfcc© tTOR 
TOCR I TORT CRTOCR^ V .«TTC*R fRTOfis R>Rt CTO 5 Rt CTO TORFtCTO 

tij'®|c<l TORTR Rtfifas fTOR TOFT I 
TO^"^TO RTRfRTOT TOFR TO ^ : 5T'SRRRR 'GRR RtFf I TO1 
CRRIFT TOFRt TOFR RTvR' CRFT FPFT I TOR TORRR TO®TTO 
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felt f|5*tW f^fl> v£H5f ef^* \5| ^BI ^tf^ 

tot ta to i *i<$««i mi wi to ct fn&t wm to ®t s rrfBc'a 

tos, wra mt tout's totoj mi m «■sn^ fmt to i 

ts^torn nfi c<^ hi hito ^ m ^rm m° s m m nfa 
iim hi mnf^r^ hnth tot hi HtTOt m men erne's m# m hi 
toto cro ww tohi H55 hi t#sw hcs Hiffo toh frn to i 

Taft H^a -^SH HH HHR ^ImjC^?. Pmc^ TO I 

^ «hm Tsvftu cto toto fro ^tot t^roftfro 
toth Rtoh ncto hi mmro htoth totohih 4 *iR>tonh 

4 

Tltra 1 



*o 


§ Si 


f?FTOT^*T HTOt, <7 ft ^TffsT CTOTfCHHCH 5 ' 5 I«(# CH^TO 
CTORTf \»llc« f^T*^t 5 T ^IHH ^TOT! CHCHf^, CH 
C TOTtt l H sfTO, CH CStTOfTO 5 HPj[ PW fRTO I t^TO? 

TOfn cst cmrtw? itsto TOiPns>(N "pto < ps<*$. to? 


htto toto ms 


TOj^ fir He 1 ® TOtH TOTOr?! Tj%TO HUHT mi 



'S 



ihtoh ch h^sh n>Ht h«ti to ei. chhhr *rrf%H fHTO torTO! toIto 
f^pf 1 ^4 (^c<r 'Q Ht chhi> ctoi ih toitoi h?^ rih 

%sro hi Fip® men hi 1 fH*g to1t> TO chcn tohht TO hi 
hi ctoi fHHfte fern hi hh 5 t to chttoj chiTOh to 5 cron 

HHTO bH l CHNl H5H I 4 CTO TOH 5 TOC^sT TOjf%|> ffTO H^H HTTOI 

fTO TO 1 CHTOt, HTO TO CHCTO 'ONTO TO TO TO tHHft® TOR 

% * . 
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ovs 


tosh 

to i liinn wrttnn cnnm to to tonto ntt 9 ^ stvtn Into® nnt i 
to totton ^n# tos nt nt cntn mto tof*t cnn i 
ton ^*fto nnrfn ^ 5 # cm Til to nto®n "to I lipttoi ntn ntntn 
ntolto 'srt'S'otTf x rtto»f^to Tj^m ®nzn to*! ftofton totoi 
totnsn nt cnc® nc®t i spn ton ntntnnn'tzptntto ntrn 
jftn nants niton toPf cto c^nt neat nt tot <nn cto ntnt nc^t 1 
^pt nnca cns[n nn^n tost ife cntnitcat 1 torp^n i^*t offg^ 
ntnt nc©t n^nt®, w nt ^nt-^nstn ntnt ntent 9 r# 1 



^o 


2 bro 


cn n^t tntoni ton cat catntmntn 5 mn 5 ne® totn 

ton coinrtwncns 2 tfto% ftoftom ^n 
toton nton 9 rto 4n?. catnTcmtns ntnt e ntnent 




lilt to l e an ®to erstoc® ntnt e ntnenrn ton <ot^ 1 to 
i£jf& ®nntcm tototo ton totto® 1 tonfS ^nt 3. g cn-n toto 

ton#® ^wc 3 .1 



^o g vi cpHKwn* nt tot ntot to w tor n^ totn nn 

to toncn tort nsnn nn^rt nt, nnrcn c®tntmn to 
’srtntn cgnn tonftoa ntn tot ntn tot tontn ctot 
^rtnto® nn cn ntoto nwt wr ntn 1 

'tot? ^nttn n^t tnnttotn enn to nnto e nnne®n ton r#pn 
ncnc^n nto nnt (®rt) tomen fnntnn nratntn cnw w ^ ^ 
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v 3 trtr 


^rsrrr ^tRj %rr rct 4^srr?( ^rmj vs RRv3it 

rot ^r*rot ^fiwt^fwt^t c«fi ot nrR csrat ^br i % 

t?^rr<r <3 c?iot % csnfN, c^w% < w< <w Rwr 

$ 

1 %;# wR*tj#R 1 cr^® 'srr^T 'Q rrvqr Kft « TrgRR Rr 

vsft vsrf^T^. vi)' 8 c <r llc<p R^R 3 ^SRJ ^ 5 j ^TB^J f^TRR v 5 t?R <PWC^ I 

fOTlf& Ro * 8 G% <\ I ivbo V3 ^ g \ro05 WfMMt RBTO? I 



C 4.0 g io<? ’OR C'S'Prrc 3 ? *1*^05^ RRER f«r«aMI <K3 l RT, ‘RRR 

2ff%oftcT^ 'St'f-aw ' 5 f 5 ?I 5 T t&SRTRl <OT 4 M 

(ROT* I 


’tWSTHH ^WlC^ RR ROT faju^j R5R R*^fi5 ib- 

om^TTf^s rrr1 




3.0 g iRr 



(RrtRsiRt (^f^ROTT f*W cRR 5 ) c<r>R 
C-'M '=TT? VolCH^ W ®rlR»C^ Rt RRR *fTCR <?(.<\k 

Vieira (*&«?r®tts) wrrr ^srnsf criwR t^ic^ni 
1 rjr'W® ^%rr c®rtROT 'Sri rr 

'?rc?rc^ 1 



^ ^ t m ct ^ <>"C3 Preset *fft 

(R) rw® rrrc *f vstlRca 4 %nft h § 8 =1 g ^8 

’’ T.cjslC'fi- CRR ^RWTOT v*PR vaiRIcv® archeology tWlOT 

f^5 Rott Rot^ 1 <jBTofH rRot ^ Rrh RROT CRR ^R 

s t • 

wriotr 1 
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4 &S ojfjfe U B- > r 



^o g joo ^m° s ^sri rt rcr cr fwR i>ft £mr rrr rri <«m 

^ftroi rtr 'a rR i c^ <i *fra c^strr st^mcrr 
rsrkr RfR^R \s rRri CRtRR rr ^rs. ?IfaRRtR 
nfwoi vs 'srf^n crtrrt rr ^rs. stmt's 

RRR Rsjf£ Rtfs <11? l 

vofffiflrer #rcr oimt Rrr tffi> «iw^lsift ot«e® ’fit 

# 

g tfj^sR ^itrw^Tc^ ricr> rrt ^r ^rt, wi? rrr rtcr> 

rri ^r cRt*£fR i ^rrr ii % ii8 «iRtuo fro^ ^’sn c^r ^cur 

rcrics; i 

0)73 orRTCvs CR RR# RR^IR RRT ^CRC^. RRTt S vRiRlR 5 
(W*F ^_aj_L -4R R^RbR)RTCvs ’° 5 #®t if CRR .^ifRR 5 3iWS<) RRt 

: ^pnwt rjrc^ i vsi^w Rrr if crr sitcs^ rjirirR vRrri R^rcR 

rtirirr rrf® ■RifR? 

fiRcm ^stf^s ^f sffC'SR l<j*J<ifi> CR>R fRC*1R ^Rsc^ "^t%I (71 C<fH 

y ftfcR^^SR o|R>v93vs| - ilt RRt ’fC'5 I R*fR> Rl *I<K<^<J > RfR 

• # » . ‘ *• • 

^r|%5f CR*t v5t®T RCR RR, vs I $.0=11 Rtf> 

9 #^T | RRT RR, <£R -Rjf%5 && slf\s-H*~R C¥R fRRlCR oRR <lRt^, 

sj^g-R ^ RRiR Rt'lCRfCR *1 Pd »(ftcR 9 '5'i>(.5.1%RTRRtfR, J 3<ilc'C5<l f&R 5 
^R’Rt CRRT fRpf£ "?R CRCR> RW 'QR 3 <KRC^ I ^ $J©tN RttR 
TjR CRRR ^nR «RWl RRCR t%fR fRTCR RtCR RRCRR CR, ^R 

*tf%R fRR¥C<lRH CRR ^RlRt WC^ 4<R itf-Ro W$ RCRt 

• » • t • m 

'0(lM<Ji1I» '0|f^>'SQvs| «R» ^RIRR I WR FoR RfR v»R RM 'aRTRi® 

^Rv?R ^ «HRt i£R5 qRR C*fR RR5R, vsRlR vsR 'o(R)'sa'oR 

RJR ^ItRT ifR^ I <> I Wit, ^ftRRt (RR^ Rtf^' CR; *R^R 
RRRR ’fRRWRR RW fRRR ^’CRR ^f$R5. gfTC^R RW RRfR^R I 

fRi^lRiR <RRf rir cr, cRMtff^ w^rfR RRlRfR 5 

^frft4Rf%R ^tRC'lt ^ R?RRR RTRl RCt RTIR I'^RRiR^tCR C<Ft rIr 
^CRRR RRR HR? c^H Rf^ ^R CRTR RRf® 
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Rc<f> sr*! ^st's ^Ic^, v»l rc«i f^f^ c^t ^ts^fS 

< ’1lt < H I vfl'SR^ f^w? ^,C e 1'S f®f^ f™ *5<p ^1 ^n 

4T5J^ ^Tfit 'siRs'Ss'al «rt« ^st's ‘ p 1l^c < ?»i I '3)l<j ■sM'slfW ^1 
TSo^P^sIC^ 'STf^C^? ^*1 Sells's ^nn^l SMSpTRT^t I 



^ « <!) >^C'r<( ^£C«f C^M is?»i<mR>$, *Jlt4 •‘PtsR’ ^TR 

'ollwl^ ^t? ^’’R f^P Sf>lH ^hc4? 

CT l C.'St ^ l (?m*\ R^'S ^<p *sftf% ^s|W3 *#? ^*IR vSftci# I 
igRoR *fl?FR ^*ITC 3 *\ t 8 ^ <* S ^8 WUK^O 'SIlMllHl ^T W 5 I 



^ S ii ^5 'STAJlblH 4*R ^ItS. CR©t«llt<P 'siRSl f*tCT 

fpforf^ 4RS. VStCR* *tW C*R|R ^R«l ^RT 

C<?H ^Sjf^lR 5 SRI'S S>CsR. I 
iij R*j?|fD <\ % 8 'Q <\ % 'bS 'OilSit'S Rf=fts ^.tsts? I 



8 i'b-^rpSRT «n>IVH « Rf*R RWJ RT va lK^, 

C*RTT?r ^ t% I 

* 

i*i5 's ii s i c^ Rqsn^ i Rs?rf5 « % *mu5* re* 

R'SsiR^s 'oiit«iit>wi <ssl Rtst%. i 



8 'So '*rRTT f R*E* ^RTT C5ER CWE* Rt CR, ^ls>|-R®<^ « 

<jRrtt ftr*! f$R s^srRreTER; ^58*Rt ^rtf^r S^sc* 

*}«Rs RR3I ft*TR I 4RS. sn«RR RTO f^ ^f& Wt? 
*tift ■^c' 4 ,'®^['Q fa 'qrt faiftR ^nw *rt? 
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'Q c^ fafa*i ^TH 

fa'tel 31 Or 4 m 4 gsgj «{ffa eg, « ^f«f^ 

^•ifa 1 ^ 'S^ft >1<p«1 i£J<js^ <j^3> fas - ! iijg° '^‘pfu ^rra '£)<P^ face's 

<ggsfa ^rfa ^g, ^f% gg ^gs grffa <^cgg 'sre*^ fast i 

ggtgg gfag ggfa ^ggo mi ©g* g*tgfa i ^gfa *RJ ggeg ’jfag ’JR! 

gg IgggTt?: m m tain faf% fafafa 

^agT? W faeg l ^ Tfso tiTOS gg^fafafl ’fH C1M* 
m$f cw fag ggig' fw ^t<t 1^=1 fa® gregfa i 3 ^$ ^ 

fa^RC'I? io- 8 * (Rlim g? ^ W? ^Rfavo w' g*T 

ro^ gpf c?nR5 fafb^jj ^c? 'Sjmiwi ^cg gig i ^ ^C's ggifacsf? giPt fag 

io-^ (RS fag tiros, ?I« fa 5 ! lo-** C^ffa? I 2 fF® faewegg g? 
io-^vog cto *i% fafa^ g^gs°n m egggfa, ^dS? 4 
^fagifiSTg grog* ^®regg gnggt gfafare ms ^ge*® *&& w i mfat 


O 

V 


^#fa ^tg tiigfa ggg»^mt? gigg g>eg i ggifarmigg wfe 
*Rgg io-* fflww ■sroifa’jt ege© fag io-*® eg^gfag ^Tgm fafafa 
^RR gg (fat? wgev®g ^itggg egg i ^ fas ^®tgmg c^igigfagt 
gtgg^ gjg cgfag 'Q R'Sfiw gfa'Fs ^g i g^f fac^lsegg fag fa fa's gg 

c^rfSg 'Q fatSftg <ii#fa® 3jg ^tgfag 5 faSfa»<iig m ^ggt eggg ’fag 
^e? i ^ ■ggfeg'a ^eg^g , ©e«Tf '4'® gfogH greg* eg g^tgg^ ge^i ggggi 
g^g groe^s gteg gt i ^ gfag ggifae'^g v»tgmi gteg> io* faSt i fag 


gwg gg ^egg^faggs, ggalo<pcan gteg ^eg gggT^ 


«fag ggg, fafagg g^ egeg* ^Migi m gtg ■sror^egj gfa^gg 

groc^® greg> i ^ ggfag ^ggtiUT fa 5 ! 0000 cg^^ifag 1 m fae^fgegg 



eggfa w gg wjgm fatg ic? eggfaeg t3eg ggsig 1 

gfa\® ^g 4g° ^gifag ^t? gfafa® ^i^fa grgg ^eg 

eggteg mrgg 5 ^ gfar® gg^gg egt^ ; jeg geg gtg 1 ^it'sfa, 

gfat3 ^rfagt eggr® gft eg, g^ fafas ^eg g°gfa® gg 1 gtgfa^ m^tg 
gm 'siig>icgg g^ g°g^ fag ^g° msgg ^®M faw faffa^ gjg 

<I^^R t <?L<\ l 

% 

^Ttf^ C*fE^ *1^ 

f^fSRTl^ ^RTT f<IC*1*l I 4 fiff^RTRl ^J<l^l^ ,J IC < fJ 
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TOR-'fRTOTR 


CRTO TO TO^ <4$ ^T^I'S stWTO w? RTO TO irtre off tvoj'g 
i]?jlf'1(R> iTOfva Rt ?H«M<3 TORT TO I £$tR « TOt^SfR of^R TOTORJ fTOTTR 

w rHto to <rt TOtf?? 5 cro fro #tor?[ *tHto i sfsrr « r<*j 

3 T°C<t > 's TO? 5 CR^cftR CTO1R Hto^-CTO (HRl"si?l'5G?ll*'|51<3>f?l? s iflfRTO) | 
■^TST% $h£>?>1<TO TOfR 1% RTORTOR 4TOR fRRHTTO? TOfTOT RftcRCT 
R1RT#TTO RRhI #RTRR £|TOJ TOTOTRR ^pSTO R?RR> RTOR 

to\ iTffto rrrt, TOtrofro to. to. frortR toriRrt, 

fTOTO TO° '5i#?J TOTO TO TOT^R fejTOTO TO?T TOfRR R1TOR fTOTOR 

rtctot to;. to fro ^rfro 5 le^ TOrfro totrr i TOCRrofro rr 
TO fro TOrafiJtro to*? to tot^crt <s1to5r srr to fRfrog crM totHr 

frafR TO I fWT^HR TO"?! RJCRR, ‘2ft«rfw CTOTlt’-^ 4 RRCRR 

<rrrofro tototosr tot sttot #?ctotr ^fl to P 

TOfro ‘sjTRfro? 5 cront’ stto totw tot^s ^rtHtto to i 
■ TOt rcrj #?rrr rsjtoto rt strtr RHrofTO f®TO4 r’TOr 5 tot to i 

(RR1 CTO frof&T TO Wf^T CR, TOTRCTO TOfTOtflR TOTTO CR, .fiSTOM 
•RffRtTO TO CRRTTR TO fRf%g R&R ^TOTTTO TOC3 R;^ %( 
oRTO I feTO'fl CRRCTO TOF?T C’fcTTRt TO?-TO TO, TO? 5 fTO5sT%Jl RCR 
TOTO ^TO CTO i WRR RTTOSCRT fofR TO TORl^R (4), RTtfRR (f?), 

'QTOfror (fir) to; Rfi£?TfRR (fro) rtrto RTRf? w^r fRlrog ^to=t? tors 

RtR RRRT? (T^sfR TO AT ^TOT TA, GC 



TO^iTO RTRJW I WTO 
f?>;RT CG ^1? ^TO frofRR RTRKR I AT, CG, GC TO° TA-R fRRTTR TO 

Hr (ssit Rfro R?to ^TOTOt) cRtr> 'tot feR ' s TT 5 ^ror tor RTir 5 , rtc 5 ® 

«f?g^TO R;RRtRR RTTRT RS.R’tfTO faH'SjlR? RTO^'? HfTO TO I t®TO4 


ifTTO^ RTO #TOTO^ TO 5 ? TOR I RTOT #CTO TO?T 'TI^fTO TO? 
TOR 5 TO^T *fT‘ B t CTOTTO TOSTTCRT TOR 5 TOR ^TO TO° AT (1%^RT 
TA)-TO TOlR GC (t^sRT CG)“R TOTOt^TOCTOJ ^TO I tTOTlR TO' 
'SI’JTOTO? TOTO 1 ^ TO ( ^TO J jfB'8 TO TOft TOR TO^I ^fTRR 

TO?T I TOR'sIC?^ TO?T cTOTl’f TOR ‘flR 5 ^ R 5 ^ 5 ?!^ '*pT t^°RT TO®fR 
WR TOR TO^ RTTORR TORT'S TOT^JRPJ TO? TOR 5 I* 

C$T. f%. RTRTO HtoTOR ^TOTORR^TO? 5 RJR^ Rv^ 5 < TOC e f 
R^5 'STORES ^?'o|CR R5TOTRT TOHR ^fWlR R 5 ^ RTRT CTOTO I' 5 ^ 1???!^ 
Rs S ^ TORHTO • RTTOTR fRTOfR^ TOTRTTfTOs TOTO^ I RTRTRfTOTOtR 
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fafaws rie®? %? -sj# ?te® rte®r re?j rt®tr 'Q *rrfr 

RTK 5 ?? R® ?ER§ #1^ fRRJRH I *tf\©K*f «R ^'STTI Rft? R1RER? ’flfRE® 
f®E$t Rt'SRTR 2ff3RTtft> RtRl? SRT 



Rt® 5 Rs?sl3RK? ^llw i <pRRlfi><i ®K p iR R? v ®s f^TCiJ 

b°llt>«1<M^l ORMR^C^R ^RR CRTR PlR'E 'Q^eiJ v^IcrIR ?K? RI<K® 
’IK? I R'&I^W't RK5t fR’STR RK?R C?, ^tf?? CK| CbMftC? RRR vStfN 

RRWRlfijR , «<ifRRj<!S Rit^KRfR fa's<5 fRE? RrIIs.''© 3E® RK?\ f$R> 

®RR^ #RERR RRR ’R^tER? ?ptt 3? I RRtf?® Rf3#t? *riRlfE> %t 
CRE® #RR ^TER vS^I'S ^'GTTT? CK5 ^ff^I R1 ijRj® R?RfD'D 

^E?% R^5 £?RK® 3£?®KR f?«S RRRRtfS? KERI I ^nf^[% (OTT^ 
CRE? 5 virlRERR StRl? R’RER ^<K? Sf?|Rl® RRQE*Tt fa'Sall'lR 5 'sr®T 5 F®^ 
'SR*!! RI'3R'a|R ^srf® RR^tRSRR R13J | ^)<W R<Hr>| 31 RR'QERI RPJE? 5 
iRRR>T RffN*T RK3J 'RR’CR RTRE®f5 ®I.^]<ir ^f% <MOs ’IKK? Rt I ^IRWR 

2||R@iJ| oi<i*1j^ cRer 3E® 3C? I feiflRiR-R ©rfiJei ^RfRR R&R 

R-^KRt 'ERR3KR #RR RER 1 4 Rt 5T RRtRTR ^er|R 7 RRRJt ^ 
RE? I WR, 4?^ ®f^?KR? f$iflR4-E® ?TO 3 *HR (?%??) 
RfR I *511? KIR? CTRERt'SKK? 'R'©J'3R'$, i9?s^1 f®^^ R^RRE’R ®*f 

criIS ?tr Ire? RfS® i e?Rr ?tr spr®tE? ^ffR® ^er ^ RfRRjfe v©rt 

R^RR® Rf?WR RE5 | 4®TE? RtRSERT? f?f®^ RERJ *0^3 

v£|^af& RS^T'&i! RtR? #?ER? 'StERT ^R^S 5 ®E?E^ I 'RlPl^^t? CRt 

EIRRT^E? f?f®«J R®I?J®t? Rf®fi> ?f? ^Rki ?K?^RR RR? Pi'®, 's13.0=1 

t??35K? >i<]eiM)^ jjF 5 '3'Q?t '5E? S ?K?^ RIRS? RTflT? I 

t 

'5fT?, Rt’I'QERl RfWKRT? ®oo C^li^ C®ff®t? RlT?Jv©t WfE^ ^ fRERRI 
RRER KR? ^RRiSKR '£'3? ^'Q?f&t £(t? 'RR®? I 


i$Rj JJol) S 

♦ 

1. J. D. Bemal, Science in History, Vol. 3, Penguin Books, 1965. 

p. $86. 

2. J. G. Navarra, J., Zafforoni and J.E. Gatone, California State 
Deptt. of Education, 1967, P. 170. 

3. J. D. Bemal, The Physical Basis of Life, London, Rootledge and 
Kegan Ltd., 1952. 
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>^iUuy - rt 

O&JZ& 1 &S 

Htfi ^J^lc^o <pc'S>r^. ^^7 iits itw 

ticn Frci ^fw-'sfiH itch it in ^i?. ^rrfSr ^srn^o 


HC1 fltlft *w "Too ^stfft iwstn c*fnci> ira 


$i'aiiwi ^o s bo<t wairci ututi wtcmit mr inMiti 

hichi mMii 5 cgS cS<m:'diPi<w ^rm #»m *Nwiti 


^jft n i ^"vTO wri^s <rt im im it Haiti fif%3 ^wt fiffll 
wprnrf ^ft hi ^ cit irn iteu « Fifi-ii i 

ih^pjh ^ iif&ci itch i cniit, ihchi vo fng 

ftg fin itch, ciirci hhtci% hi^btiw itch va fns fig, m 
ihpttctcih itch sm <*■ fns fig fin i m tj’IS f ic®i imm itu 

Htll HTCl, 4HST 3TC5 flfcr-sstiH CH5J Ml HI 1H wi 

IpHncii ^1t hi i ^cich <#5 irat *tkn artifiH ^sci nrnf^H 
^finn wets? hhch itch i < #® nftn hch R^ohiih ^ 

Ftfiii'snn it min 


hi 41?, ift'otci fHntu ■srtsrr 1CT wrci 

IH'SHICHI WHtl HI 5 'll flC*fl, Hi ^H Ul=3. Hll ClCH '3Mj l>l o j[ 

'smit >5i° lull's hh^ RRjj( itm icu itchi irci i 

ffifiim «rws ib flits c#m« 'si^ i f^rsf $m 

flltm flPb'© «1 d^CSl H*M'»I 'Q uMl SllS Hll^ Hll^ 
fH% wifni Sf^HTCii 11-lfMlt fillfiH W5 i Ijfi HlPtetJ lien 

Hi*trt flfill HfWi Him hch i fir^i fn% fi^ PtfiicHi itu 
icm. %i*oi ifSm 'a 'oi'uHj Ftfin, ifTCn htchmtM, hihhh 

iwitm crcS it<frv 5 , hchhtchh iiQih Mrtfi i ‘^nrci ^St ci, 

wi'ti11 iMrtit mt R'»'s=-RF^jj 4i> cici 5 Htcii 5 ^rci sii 
^Itf^s Hlt^o iHsltHTl Itcit Ftflll 3jft 

‘^,p ^5 'X&6& 




^ % V3V5 'illjjl^ HClC^l 11^5 'Q til ^1 <3 

f^H flH fl^ll HC1 I 
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'stm-^rw fwR 

RFR 'a ftR 4R?, iR 'S ?jrtR fRRCR ° *®8 4R° **_ ° G 8 
'i||{||\o | aCil 4R?, Rftftfg-i 'S $,-4 ^ I C«1l INI RRT ^CRC^ I tf^KR 

w[ ^ cr, ^jr, b-g 4Rg. sr^-'^g W1 ^R R^fwftf®RF R^ 

R^ftRT ftf<r»!C<l 'SIl'C^IHI l «IM ftcSrCRR C®R *rf® ^ 
rtr ^ ri, ft^ ir?rsn^f^5 cto ^Hcrr RRRtRt ^rt rm ^ 

I R^RTCR W sfftf&'S CR, R^Rf®® R$R$ ^ 

ftftg R% WfC^ I 4«TCR, '^fsffk'S RCRC^ ?1TRR t>l<iPrc<p 'stfCRR Rf®, 
RRta ^<2.^8 fttR CR ^TRCR* 'JCRT'jfR sfRftN RR3 RttR 5 l 
fltRR tjRrR 1%R>N ^R.O ftR, RIRR b-b- ftR, 'SCXFR W f^R, w 
i.trb- R^R, <re”R%R }y<5 R^R, *lftR ^<®.<t R1R, t^CRRTCRR b-8 RfR, 
CRR^CRR i'bcf R^R >4R° 1jd>tR R.8V R^R ! ’JR ftft-'SCR ^nJT'TC 5 ^ «HJ1RJ 
SRR^ R<2o f%g ft/ CRCR>® Rf^Ca | oHjH] ^IRtRR'S't i R1'3 ^,ooo 
ftg ftg/CRCR 5 '® CRCR> <2o,ooo ft>g ftg/c»1C<S>®-4R R® ^t%C® 

R c ftRR'R rotc? i ip<r#«R n^i<sttRf^Rs R^pft/s. ®*n crrrI’tbtsc'TI 
gj | ^- | offtgs c<rM RTRRTR; 'RCRR <?>\s-q3'ST3rR Rf^ °)IMIR Rl®R CbtR 
Ji,o% «fR ^1# CR^ I iflofCR CRRt TO CR, ^rnm^R £ff® ®1 S NR 
(TSTjl%-TOlsffRRJTR ®ICRR RftRRi$ Rf^RlRR RRl R®R I 



S ' 08 -' 3<2 ^TtR C$ Rft '^rftRT C*T C®ftlR * 2 CRR CRRR RT-JCRR WRT 

ftR#R (^RR) ^GRtR RTR^t ftf ? ^ Rft RCR 
Rt'G ^®CR C'TfWRT ft 5 fbRlhR CRCl> RI^CR? 



sfC^TR 5 


TPl St^*f TO5 ~$ 3 ^ 
M X $T*\ ^ 'SpJf ^<{ ^I y 

i oaiwkm 


i ^rt?r 






^ RSRt R#SR ft^S CR ^ftRRRi CRRR #Rt ^RR RR I ^R^®5 Wtf^R 

RIRT #ft\5 ^RRR fRf^'^sT 'Rt'GRt RtR 1 ioo R^CRR #ft® 
c«il(.<P-a RlRH RRRT I Wt: RRJ, RTR^t, CRN £|f®CRfR 

RTR^t, RTtR^ f»W RFT?t, t®TtftR RRN ’tW RTRR CNRC? I 

^['Q *T«RR RtR »<rsrR CT 't lR»R ■ RNlt «JR RN I f*t^ f{JR ^TR RN 
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'S< 5>'!5 


RFl-RRRGR feR 


<0=1 '5^'s crr rr; c®tkrr R?,R7t Rf^i rtos. i %r\» cRR'RRtii, 

^)<hrmir ^m\ to rirr rr <t>tot!?. 4R° S rwrcrr r^ri r% 

<K<!t!5> I 


) 



TOT fto*t RTOs ^CR | 45! i£Rs fbO'aM R5J I RRJR 

fRfRg sm°i ^ toto? tot w Rent, r ctonwiR 

to ftto rr ^ra-tos, rrr RRtoR crr rr crr rr r i rrri 

RR «R^R< eraw ^ ^tRst RTOR WlRTf RTOt vstCvs R>R WR? R, 
R ^R>ft> RTO 3 ^033. calc's RRR vs] ’° c tfR5 5G<1 R, RRR R\s <uf'3»<l 
RGTO ^RR RtfR «f^ (£Rs 15 RtR RR/R RtfRt CRR Hvblbvbl RRt RU R | 


Rp*J?( 'SfR TO>ft> '8R\j>R=f RRR 5.0=11 RR51 R 3'SHI 1 ^] <ffij"C=1 R3 5 CRT 

R R3R I RR ’RgRRf 2f#?RR 2RR RR1 RCRT CRR'SM to RR 
R'SR, WJ CSN f^<T R3T RR RR R RR RCR, tok TOFR 
Rto RR RRSR <R RJ'tRRR RR RR5T "jStTR RlRRl RK? R 4R 


=TtRR?I R I 

CR5R CRR CTO 4R <R5 CRR> RRT CRR TOT R.RJRFI 4R RttR 
^RCR ^R^ffRWR't CRH RlRTRRR 5 ^iRlRR RRfCR RRSfCRt Rtos 

olfifi^^ l OciR ^RJ RRT RR RTHR R5JR ^TCR <[Rt Rlk TO ^0=105 I 

Rt HWt RtotR RRtR RR tR^R Cto-RTT ^SHH RCRR I 
^C=1 CitoCRRtCRRCSR RRTH GR^R RtRRR RR RR R5TR toftR 

' 1 ^RR 'S R^to R^ RRRR'G (RR5RCRR ^ RCR05 RH RRt RR I 

4 RR3 TORGRR #RR #R^ CRTGRR R^T Rto R RRRRStfR® 
RTRGR =TR RR I ^ =TR ^Qir'oIGR ■R=lR'® RRt RtR RfRfR^RTOTR 

RR ctotRRRR I 







Rlrorf 


CRtRt <P0°il*f RtR RTCR WlR RRRTR 

^rRr T®!R RRT ^o|R ftCR RCR tRR^ I 

^ CtoRt (RTRnfto, *-RtRntoR ft) CRR 'Q 

^Rr RKR '®TSt 5 RT, RTRtCR « RR Rto^R RtW 
^Rt ^TtRRRR to? flR ftR, TOIR^ I 
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f^aaH 




^ 4 ?\ WRffal ft? *Ttf» 

0*t)-v£Ri (^ft)-? 'top 4*n toi 

W4T%R ^3J C^M ^snw^ <i^p 4«fet»w I 

^ S br >8 s> WHTOR TOf 'SjrMItHI 43T itfacfc! I 



^ o ^n? c?f ?f??n (1?f? >jRi*ih) c? f*rc^? ?vt 

^\m ^$T? *fo£ft? *?^ 1 w°iN vftlW 

'Q vft|^ ^pJT/^F ^T) ^jf^TTfaT^ffa $Hj S^*! 



4?hr ^pnlton©! ?f?m? (wt)-^? *tF» ^n 
(^h)-^ri ^spjsr^M? smt^ ^rtgr^ vst^rmt «ai^ i *ft 
% *o 'Q ** ^tm^? vairwr^n w i 



* • Jr ^ ' 


g ^08 c’rf^R '5ii4i*ui*^k4 «fl»nr c.«p<n < (, cwtR '©Ufa 

ftrftrs w®?; c*fsir ©rtft ^ ^jfsfa 4Mft*iiv, 

C’l'blH ’J*Rfa ^f& 4?K; S|ft>d*ft> *tt*fa 4^<1J; 

©rtfr < w*r 1 

ifl^ftfa ^IlsTR >l$.lftlU<l ^3 ^T*fC4 ^Fs ftwH I ^ <fa^ 
■Sf^lf^ in i£RS^T S(WS ftc^lifa ^«IT ftfa TO?. TOH TOJt 

ARI%I I ft*f TO? 'SSJt "SRJ ft FSTOtTO *tTOif TO^faTTOR CTO ^TOQ 
4t<4<5 totcs 1 © ^itow «555(^ 'Sftwt ? t R"R ctop 

Xffa TO1 TO?S; 1J?(^ TH5 TO5t§, TJjRT TO? ^'SUH CTO© W? ^ 

1 fif^j toti c*r, ?rcrftt ft> '5H34f^ *?r * 1 -shift® ^ 

TOTO?? 4 TO3TOTO TO arf^fafa TOR ^T4^*t ^T ^1 

c«ic4 ^g 14 ■5^i4< tor wmm© 1 * «w ’siHtm ^rmim 
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Octibr 


tmra? 


m?W?W ram?? mw 9ITW 1 4raw, ¥t*mwf ?m 

ragramm? ra? mfra? mw* i mraffw mmrmmt rarc. mara??-^ ^ 

?m framftm ?ww i ram mw raara? 1 } m?f5 ■sniJTR^' c t raram fraraq 
mw rarara i w ????;? rammstewt ^ram mraw? cram t^w ra? Tim i 

raam??« fraram 'ohji^vs ra?>w wifaw? maraa'W «rir» 
sirmw i rap rar? marram?? ra? aom cm® mw, ram# ra ^wj? 
ramrartt's cm mw i fm? wrfm! raaraf?® mt raraw ram ®t 
c^rrsrt raraw i ramjmw, mmrra?? w ?f? rasimm# ra, ®traR raw 
#gi rai? ram? mw raaram?? m?.5!? cm «?* raw ram era 
’Tw ra *jm m? mw i fra? \stR' 3 mmim?? m? fra?rfr? mraw i 
wf, merRm mffsm raram ®m raw ra??. era mw fwrS ^m 
^famf?? ramw c®w msw ram raf® ^5, ^srf® w ra$ et'riw af??® 


m? i 

mam?? rat ra??. ii^jmmstR® rawm? raw? mm ms® ?fa 
T^ H i ft i fra? ramra? frae? mw ?mf?w ?®?R m?? ras ram^? ^ra i ras 
■s^Evoi ’spf^ Tjf^ mraS 3}Bratft tf?®? mwa^ ra ra ®rmw mam?? 
m? m? m?s rarammft«ft?g?mrft; ra? m-tffw? mam?? ra?m® 
mw* mm f5?ra i w ? ram cram raw i rawwra, f?w? ms ram? ?f? 
ram raf®rara mw, ®i^w raw??? w m%*n# ra?, raratfmfl 
ram 'sfSw raw m??. raffs® ra^rai ram raw; rawfw framra mm 

'I'fjrmfra mm tram c®w ras i 

■srmfrara ?f? ms ramf? ra??> raw raf® rai raiwtra?? ®w? 
7T5 ir i rara ifra w ? mw sr® raf? ®? ffwsm raw, msmsmi rarn^ 
rasm raw? ram mo% ram i mmram^ra mratm^ raarafra rawt 
ramw m?°s crara ramw i fra? rarammswn? f®ra fm^pr mfraram ra, 


rafm ?? raw ram mram rntrart cmw i mt rar m?? ram ra?w fra 
mw?,mi^m 'a rafff® ra?ra^, f?^ m^rara ra^fra ?? 
w'swt mw&i raft flm ra w ra^fm® ra? ramrara mffms ■?? i racra 

ratra ram? ra® ra^m raw m 1 m? rafra rag ®sRlh ram-R^Sm (R'QWl 


frararamratw? mmmfrara ^ft ra^rflm m??, m’R's ra?rar? ram ^ 
raw i m mram R^3w? f?^i«f?fR, «?ffft? mfra ^m? ra m Urn i 
b«>vo raw craf%wra m?° rawffmi? mflrai-Rflmi 5.f? xs w? c?, 
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>iihhj ®?i «im® ^ ^ ^ri f^rPrs^a 
^’’Ut *iich* ^*n otBmu f?<p i ^-^jt >4® 

f?^pl CT, ^t*mi e t f^'SjaH %R <!<1C*M 'Sllt'W'fsJ *J® 

^ i ®it ^n, ®<j ^r® *)|hmj$ c^pp r <pjr, 

w <5^3 Vlt R(.«tHl?I 'vilMW fa$f^® *1vpre®T 

'5rrc^?r crs <R*ft i ^ic^, rsr vsrmt?, *i-*r 

^rf%^ ^3¥t *& <RTCPJ ^°v 5<fa>«ft<S W fel CvUt 

*t®?j i 


■ST^lf^W CT C^IT^R ?nnCBf? 'ST® sftfal CT31 lU-tfac 1 ^ ^5P3 

^sR^ra ot 5!? tft® cwi *n 

flFTTH 'Blt 3 KR<l fw%® ’flOTn TIR l* f®ft fteH <Pt<R (R, 

gfR 4^’ w ^MRI '5THRI 

f®®^H ^ir^Rowi c^f& '*ii>ic< i ®*r ®ra^RQ%^» *$ 

3.C^ <llC<1 *£R° v ©|51 < pI^I®TI <AK<\\ ^TWTf^ bt*i 'STpfC^ i 

^ *tn <i^c<i« ^ ^t ^cs 

^mf| bc«l C*l, $£< ^lV5| 
R*n«i ?pf 'SJG1C5, i <4^ ~^m ^ic*t ^*$1 

y\^ Y*® ^ ^ 1 ^rtror ^ 

*i^~ fc l5K. < p '5fT^^ c t <p$icvo <p<jc^ ^^l^l'gvo 

vsrf^ ^g ? ^5[f% ^5# ^R ^ I ^5ft OTt 

f^S3pft R^l>i (R, 

I 4$ 'ilfo*['5fi> oilc^llb] ^l^lw<l '5RR? ”s^ 

^ I 



1. G. Philips, Restless Universe, Nigel Henbest and Heather 
Couper, 1980. 

2. Ibid. 
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8 oo 




crrrrrrm“ ^tr rcrr#rrr*RcrrIr osIricmrtr 
crr rcr$. rttr 'sir c^iricm wht cr 'rtrri 
c^wroiw ^rtf& ^ps RCRfi?., rcr ©in-'HiJ rf=, '®1R 
rr rfr, rcr Rt??rf*ra re® ri ’®m.f 5 tR Rfko «*rc* 

isrf*PtR «[Rfko I (4 RR RRTR) ^WlT CRR Os I »l I CM 

fRRT> ^r<r ^rt *r'8®ic< crr rrt rr i rtrrt rtcr t’Rf 


rRr 4rt>t fkRR rrr <> iw wrt^r rcrt 1isf®*ttR rir 
< nfa, rer csWmr 4Rf& f^RiER ^fsr8 r#, rer 

CRlRlCHRCR RfR® R# CRR CStRRt ^4 1 t% R’RR RCR 

isk® (crIrr rr% c*fiyc®) rtr i ^rtR rer! 

rRER'S "^FftR RlR 'RlRTR -PlSCR TjRiRSR ^RT 

^TR"$1R C^l 5,15, iflMpP ®TRf RR R>% WlRtR RR'Q R>RR 
fR 1 ^ WtCR Rt I CslRRl CRRE® Rt'S, wfRR RIRffa R^RR 
'ilR^fR RE® RERER, fR'g RER RRR^ ^R RsRR RTfR RRR 
RsfR Tof R^g RE®iSf RCR 'SI^, RRT '3E& ^R" ®T RRR 


epm 



^S?F ~*K$ C^f I 


R|®Re€ RtRR f*R5R 

i£f§ RflRtC® RT®RC® RfRR tk®R ^R RERR# ^R R”tER ^CfR RRt 
RCRCR I Rt^R CR RTfi> CRCR^ ^ 4 f^RCR ^ § Rtr 'S htr I OR «lTRtE®R 
RCR 'RlERItH! RRf RCRC^ | R# CRCR CRtfRR RRt*f Rt « ^tfRlR 
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3*4 


8 oi 




^ i ^wrs; c<*iw ^n^r? f*f«? ^5 ’T# t^f'0 ^ °° 8 ^ 1 ** 1 ^ 

m*m\ **? *n fosifa® <tt*kti i 

f^ 'S «3F#f5 (V|«1H^ ^ (71 (fertilized ovum) ^ 

zygote <7FWtf*r?lR f^ fan ^ ^ 

I Cn*ffi7? 4? sftiTF l zygote-^ ^ 

Ulc. TTBI ^ (MITH "ST© C^f ^ WFH C^H ^ ^t ^ 

«nr?r<T (TTc^t «nw i* ^ i ^ c^ ^rr^ ^ 

(Ult) ^S ^TC?ra On 5 I oiFt? 0-8 (^8-^<2-^ faO ^ c?r 

OSffias? "S^S 4nsfi> ^ lr?mp *fftn (TTC^ (ifaii) I 

W*i •'’PtI^ \»nt sjfa^s ^pRT® «nw I 4 ^TSRI ^ faCQn 

©n* ^n ^ cs 6 ) nrcnn nt^n $*(? fa^ffa nw csnw^ ^ 

^5^0 in (TT^'S CStIM 5 ? "ST® I* ^ ^ i<2-^8 T<fa 

<tfo feW I 



secondary villus 


syncytiotrophoblast 

cytotrophoblast 

developing 
vessels in 
wall of 
chorionic 


sac 


endometrium 


fM“ $$ 

* 

4 3TO nf^ *p£*IF5 ^3 ^ ^ 'Si'f (WRT ■*f s Tf fbfWw 

wntp (Tfm ck$ cn? nra) cw« csrnsRi ^ nt 
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8o ^ ^tS-^lM fSMS 

'SITS l' 2 ’ 8 4 ^5] ^SS ifr-Vb fls ^ <?pn*t 

C«tW (TftJt StS 1^ 7£®SK SS'QM Sfsf^ Ma lPl S 

SfHlS 2fs#t^ | 

4S ^FSW S«Tf ^tSt^ ii.x. ("spiSK) ^JlST f&SlMl S^$ St 
StMIl^S W I «£$ ^vs CSlS* 'GS 5 STS 8^, fls ‘‘T# TOS | ^ 
SSSSTS ^ CSll^® sfwt fb^lCHt S^S ■sp®, "STS C^sf& £p^\® ^r**f 
(somites) TSSt'c Hsicsl StvtS lit 1 ®?! Stiffs S® SCS ^ (ffl-i^) I'b 
4 SSS sIIg *t%SS fH%^ ^*t Ms GS 5 ^ ®tS ®ttSS ST'S? GSF 3S 

st ®ilH is® g s^Gtsn ®ssg ^Mts Ml sts sisfl i ®f^ ss ^ths 
sHt Ml g wfs.f*ts> Ml ss ®stsj w'selfls^ltsG .sfw i ^ 

fists STf% S?SGlTTt ' 5 f 3S Tt¥ ®fll[|®'a'Mlt® SSS®Tt® 

fMfl® S®Tf 3JS I 



t§31- ^ 

• * 

SWPr St STS')® RsWS ’MsttSS (fertilization) ^GG fls St obr 

• • 

S$f5. SW ®TSSt C*tS Sl'gijltSS (last menstrual period or LMP) 
-4S ^b-o f^T St'8o SSIS; SITS SSt ^S I ®tS £ff® *fl7¥ ^ T»#l 
4>tSS>pH St ST^IS* S3R; S*S St CS^G.'ST® SKS I SSWH SftSK 
<P®S> flstfl® SITS* <SStt*t ®d<SlM flfsB SSS S^Tf SWC5; I 
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' 5 HR- 3 }fl©llH fa'aaH 8 oO 

mrs rSri i R3TR «R?fl?r r? cr fans, 

falRM, CTfaR 'Q fifths R? | MRtER TStim CR^t ^RM1(M R*Rt 

fatRR ©ItR StSiR ^cmcsr I wfaw 'Q C^l^lc*! m? CR*t “lfa , “ll®Tl 


*m i ^i<pic®i i srr ru? m i ©c<i fa% r^rtr <ufa m 1 © 

CR^ft RT? CR '©Ml faftJR "R© $,c*l RtR MR° '©Ml RR ©tlRl faRR 

'JjM ^rm I ©X^lt^ 5 f&fa^Rt fa'sel(R Alzheimer's dementia <1*11 
■^jSf 'tit ?fac*M fac*IR RRtRR ®$'©l (sclerotic)-? 'SfRJ "5J? RIC<> l Mfa 
Rfaj «TRRt? fa?? c? '5TfRtR M|i|RR?CR MRfa ^5 Mi? CRCR fafa^ *SERR 


RtRTCR ^<f RTRR fate *5fa%© Ipfaft R>RtR Rt M?R 'SftRRT qR ©U^R 

RfRJER 'StRC'S Rl?ft I RRR «i«t ©I^R Wife. R?fa ©RR RR R'©t*rfa 

^TSTHR RR^S ©RJ ^RR '5TCR Rf*f© RCRCS I MU© fasRCRTS. RRTR RR 
CR 'ofH-^SfR 'Sf®tRR CRfa© fa'©TR, (RRR RfRR ?fF© R3R RR I 





Rfaffc© 



Rfa'RP® Rt RCR Rt^RMI 'S R'sTRT'sfR 


?'© RCR RR Rfa'S MR RC*ff RTRt MR>TR ^faCRR %5t 



RtW I CRRR RT^ Rtfa w RTC& 



^**1^ 


'Rffau©^ CRC& RTCR I WSMt RI’St RRlft « RTCR ^fS ^ «jfa% 
fitfa RMW^ ■'Itfa? RCR ^f3R facRR R*RR CRRC© Rfa I Rtf&C© 

Rn^?f ffa? «ftfa? ©i©tcR rus rtir 5 mr° '©re?? ©tr©rj r?j 

<*><j|< 1 -*ffa; RTCR I MRiR 'MTRT© ^© *}faftc© ^ft? RR ^ ^'SreURt 
'Mffa's 5 ?, m faRCR 'b § <5<t; ^rtmu© ^iwinl ^?t i 

^MRRR'RRW I M? ^ 

RRC© ?Rtl? -ilIIRlv© ?T '©llWlfa'© '^'QRt ?t ^Q?t Rf? '©RSiRt 


SwR© R'SRttRS 1 ^SRS^t mfU'C'© ^fl? “Rtfa WR RTR R^©t 
«tU? 5^© WCRI ©K© MtRCR ®t?t C?R ^ ^ I 
^ »i|!uc© Rf^RtRt 'SfCRI? WRT 2 fC?T®f^t? 



^5f? 



SffaRIt ^5?* R? I ^R? CRtR 5 R®T ^fa? CRT&t Rfl^? CURTCR 

RRR ^ C©C3f f^s RtRtRJ RU? I ^IT? Rtfa? C^H. <^tR ^fBt'R 
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8o8 


*rt% ^*11 CW1 && ftw ^tWt ^ I ,;s fBjft 

.-. ; j *r^t? ^'G'?rrc 5 Tr, ^ <it *n ? R- , ' , n*R ^t i 
t^sn "STlf^ srr ^ i ^ "StR *n% fsRW 

“'jfsjft ^MM R^St •^C'llRj'a ^ l 

^(Fjaj S 

U- K. L., Moore and A.M.A., Azzindani, The Developing Human with 
Islamic Additions, 3rd edn. Dur al-Qiblah for Islamic 
Literature, Jeddah, p. 73, 1982. 

2. Ibid, pp. 56-82. 

3. M.G. Muazzam, History of the Discovery of the Mechanism of 
Reproduction and the Revelation in the Holy Quran, Pak. J. 
Science. Vol. 14, No. 6, pp. 281-298, 1982. 

4. K. L , Moore and A.M.A., Azzindani, The developing Human with 
Islamic Additions, 3rd edn. Dur al-Qiblah for Islamic 

Literature, Jeddah, 1982, p. 56a. 

5. Ibid, p. 67. 

6. Ibid, p. 80. 

7. StAngass, Arabic-English Dictionary, Cosmo Publications, New 
Delhi, India, 1982. 

8. M. Pickthall, The Meaning of the Glorious Qur'an. Kutub Khana 
Ishayat-Ul-Islam (Regd), Delhi. 1979. 
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8 off 




R>R$ ^c-$ 

"^Riill 4RK 4^*TR *R $*fa 2p5R 




* 8 Kliuev® ^n^ji ^c?n^ i 



i 








8 btr 05T5RTT #t *T^I Rt CT \b|Rsih»i^ « ^t%f *iMvg|a 

^T RtRh$ 'aiIgI W pRWa Pfal> 'SMHvs ffa CWI 
x ^ ^3, M>in-pinif^, *TRn?-*pfe, *rtvfmr w 
\ 2ft‘T)erl \», '*H 5 R ^if^fl'Q fail's i «iT5R 

*C«C^ ^TPf5 ^ 15 !^ ^rRR 'SRMlf^S ^C?f MO? I 
^SflJfR ^fT ^TOR C^ ^fR RtfS *fTR 

*TT I ^'g'a 'SdJJR M ^W'l 'sl^, l 

% 

^$J<M*t 'Q ■'jf’fft^ ^TRotn 'Q ^ (71 iil<J>V)|u£| tt||pJl^<i 

4 RTO ff 8 ><* 'Q «\ 8 ib-ff ^I*|ICVs ^rfMRTt Wt ^C?IC^ <£RS. 

v lRPf^ - 'D-^ ^ Ralls'© faraR <^cn(.s?. i 



^ 8 8*\ ^i<i >sm 'simhh R*?^ ^rmtm ^»rr 'oHiii (^frh 

^Itn* *fR*tt *!I<IM Rt), 'NffTR HHcHl 
'o^lll ^RCR RT 1 1 3fR ^Tf*Rfa n wn RV5 Rh 
**w t^cmt '5fjrj*n i 
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8o(t 



g to 

#tTOTR TOR <*RS. ^naf f^f^ *R $*R 2f®R 

WRtft I 

#f^s ^rr $. s ^rarc® ^tt^tt ^rt s-wts? i 



^ g iv c®T*nrr #t r <r « < 5 ^^* «ih'ol* 

<TT fwf^t ^TfTRR pRt*lu ftVC 'o)<ll'o f*R <R*R 
■*pf, F5, VftR^RTffc?, nr^-^T=TT 4RS. 

toi rrr wtf^R'e f^rfs ^k?t i »*r*R 'sim** 

n«k^ «ilcn* ^5*R 'adgl^fl ^RR '3(<R|Ri'a ociic^ i 

\ 

^srtJfR «i!c* 1 | e ft 'TOR 'sk* ^^R C*§ *HTR ftt'® *fTR 

•fl I ^'g'4 ’3TTJJR Rt ^^1 ^*w»i '©l^, ■ > 1T»I I 

JI^ITOf 'Q ^rRToln #R <3 ^ (71 4<£>lM ^t<5ll^ 

i£) f^R <t g i<5> 'S <\ g >b r(t «|I u IC'O kite’ll Ml ^RT <^R° 

iij?i Rolfs'© f^tf't i 



*( ✓ ,/ 

*0*) 






W g 8S »iRt <5rr*R|? f^?T> 'SIR IMS "BRT ^HRT ^TR (TOR 

tor *mf*rr ^sjrr r), r«r ^t?tr tort 

'oil'll ^ R i RR RT*RR W RV5 -wt* 

<£& TOR w?R i 
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So'b 




’aiivj^t Rc>to (WTO (axis) TO ^fTC*t fctfTO 5 '^M's 

TOR rR I "TO TOf^R ^TOR TO<(C.<> TO <?TR TO3 
^ I ^ ^*fCTO CTOR ■*# ^TO 5 f^T TOt TO ^ WTO ^ 
vs^ i8i> fTO ^R C3TO V8U4>[CT f%5 TOt TO vsw TO WTO ( 


f*R 


^fi^R R (R CRR SR, Rp TO W'i'CTO TO *!tTO TOTO 

^ vsi? voiro* <Rt ^tro toPr top to i * 3 ^ cto ^ to 
srcro ^RsIrtto froi Rfosj to i rjirpcto tos to ctore$? to rpto 


4<PTO ^TOl TOfftTO fTOTO tpCTO toRm TO l ’jRfffa fTOI IM 

^ ^ fro i to tro? ^TOr topto Rripr to ^ fro i 

'5TRPTO fR%'3£TO (Milkyway) TOpR TOTTCTO *3^% fTOTO TO 

^ C?nf& W3 I TOtfwTO Rfej) SR. TO "tTOfTO 
fpR'TOfP TOTCTO fTOPCTO RP>3 TOW? TO I 

>TO TO 5 ^TOTO fj -j <*103 toRH TO TO RTOTOP (period) 

1^ft?i i TO'S torp 'TOTOR RR>rj fwR RR>?| fTOPR froR cr^P 
^f| vow topr <«ic^ <r totopeto toPr to toppto to 
■^ psro wro tor i ^<k ^isiK* 1roi> toRr TOlcis fro rp rtor 

, ®TOR TOR 5 CR^t I TO <\ S (t8 ERIC'S WtfR 1 # ’jf&Evs TO tTO TOPR 
x5T<f ^TJ TOTT RRR RP RS TOtPR «W R^RS TO ^ItCR 


'Jl' $.J 




W % (tv CTO %1% ( T5 rT*jT^) '"l*'slt*m Gift's RCRRTO TOR 

csrmro *t?P i, fr T&*f^a e f <pmi cto rtcrr rjIr 
to? ns. to?, toto w i ^Rr ^Rsfro ^ '*rrPrTOf 
"5TO ’ s rc*rr ?rc?rc51 

■*tcto cam at TOfro catcTO <% s i$.<£ ^nurc^ ^nccpTrot top 

I 3. § io vail?)leva's "5RTO C5KTO ^?K%. I 

w ^ toc^o ^Rttro ^ ^ ^ ^t to?. ^ 

'5TIW^ S froiPT 'll TOR ^5T^TO I 
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8o<l 



oiy* 


^ o 'bi C*H>t 4 CT, 2|Rfc **M R^t^fS ' 5 TC*fI 

^rtn R^*ic<p £ffr8 <p*im utf^r? tiwt ^IglA 

^<fcdM, 5T&T I 


^nnre cqi^ ^n*m ^t i 

. ^ _• ^ 

V 

'jR 1^ «i*n ^ •Tf c^, ttR ^km ^w - i 
<jIc"© \5ci i ^nin^ ^r*f]pp ^Mf, 

^iR'felo i 



* s ^ * *** ^rmtw?ic^ra ctf# ra 

Rct> *Fs*f ^P 39 !^ 5 'ailc^lMl ’$£9C^. I 

*[R% ^sum wf mn o 

*miR<i \ ctfit?t $*rt *ic®, fiw, 

^Rt<P 549 <K9 4^ '$fa‘ 9 fa 2f^ ^iR^IC*! 

C*F?T I ^T^Sf «ftWn 'Q -1*twq|R« ^Ri 9 R^^fU ^ o ib8, b S && 4^° 
^O 2 <?0 '0||<jt\SdJC<J ^TNlt <P9l I 


o &M?^J ill cfl j 

s b8 ^arPFi’Tsw^t >3 'jRrfto® th <*ros. 'srrjft^, 

f^ff% C5T 'si'bM^'5, sp*K?rt< i 



‘R«KPK’ (belonging) ^®^TT ^rfwR'gRF ^tfi>T3 sjbfa'o 'Sisf 

^t *h«t ti)? *tRFF® 1%^ i5^s ^5ft<f <jim wus ^irra i 

c^»Ht 'Sitwr^ c^h R»%<i siujNi r? i ^tj, ctc^? (^fa 3 

W5) R 4 ^ JjR ^t?R, *fFR-*IFH <PW r l Pi'S? R*fR CHMt<I<> 

9 1Rc>|«i«iI' 3 <Pt<IH, Mi^ ^i<qRs^ ^»l^iJlf«i < i 4 HI^3 s 5 t c lJ <p^l 

ctt® , * , rrc^ i 

* 

<r >mR»^ ^ffc - «>hc*h $. g ^8 ^rmrt^ 

‘ p fRf 5 ft-i 3 ^-«a ^iwifB'® ~sm$ i i g ^ ^rrarr© c^f^mRrr <R, 



' 5 rRs^ «H«i^- < 1FR ‘PC'Si'i i ^ll?ll^ 

f^rafi; 'iiiwifB^ °i s $8 ^imc® 

2PTC3f (F ^aflwiwi ?NT ^C?n^ ^5t-3 ^^ttZR 3F# 5 ? I 
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Sotr 



W 8 hi fa W ?T CT, «(ls|l^ C5T*nW? ^•ulW Pioiilfa^ 

•9043 $? ’jfaftre Tft fa^ 4CVE? ^ ^T? fa^fa 

^r*[C5 fay?r«r^fa w^nrm^c’F ^ fafat 
m retire fa? ?tr»i? ?Tre ^i *ffaro ?? 

T5t? ^vfa ?rffa i ^TfrK 'i i die?? stfa tnrt^, *t?? 

tfm^ i 



CT -<sm% '5f*3fa ‘PC?) fa^K^T, '®I4 

?fasswt vicUc^ arffac^ ?rf "®TFir$ « ftnaH c^m aii^w? 

>ai<jrys 5f^oi^ -SHU f^fci I fasaR <3 sfnitC^t? 'STt^TC? W 

i>OJC5 I <jfaffa ^f?faf? $?f? R«J? ^$1? <2$^ sjfa&t <PtOC^ iSRI?. ' J lfaj 
>lfaj C? 'SlW ^STT^rp fitfaftfa fWM fiW°t <>WC^ I 4 faft? * 8 
style's ^5irc<n faaiQvi vaitc^ir&^n <rit i ^t*t? « h^1<iw ^igi^ 
WTCjSf Miw*w Ollwffbvi ?E?TC5 * 8 Sh8 ^rtTTTt® | 


'SHU 'ailillc'* Sfgfao 'ail^lc'f? ’jfatt ’jfa ’’l'4'i C&fat? ?NT? fa??f& 
l<ic*1 J )'4>lC<l Or0?t? ®ffft ?TC? I y® 8 3. '*)t'SJlC'® C?lfa® faf? ^5«lt 

faftt ^itiK faft esnrar c? ^T<pT*t?'9^t OT*ir5 *rt'3 
^I'blp, 'Sc i & <pcuc^*l’ faslfas^tc? ?JMJT <Ml stilts?. I C*fa 

?TT?JT ‘fl’ITR'S ?lt5 I 0<P*1*ll ^31 «| I ill O'® «li$||^ ’“'fiJ'sloR. 3J5R 

^ci^p ?c*ra ?T «(M*(h 'Q , 5iM»rsrs^fa ?r<fa%c4 ?«it ^tct 

?Tt? 31?” 31^ <«l^ »)3j<pq ?5T fac^TC? ’’iRfB'® I 




^ 8 hh fafat <M TO fafa 

'"iHI? lenses ^j «fat*T <pso 4 *i, ^?|? O'® I Hi OH? W 
^R'® ^o<i*i i ?r^5?i i 


'Q C 5 ^ 4 ^ 8 C?> ^ (?> g ii'Jj ^nilc® 

^ l ^T^T?I #fa® ?5<fl ^fTS'fam^®? ’I? 

Rt>ic«5j •>(»)?( ^iMi?j i 
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8o<s> 


\ 


VII UNIVERSE 


VI LOCAL SUPER¬ 
CLUSTER OF 
GALAXIES 


I PHL957 + 


INDUS s» 


A66S & 


HERCULES m 


COMA « 


A2232 >V 


i ^ 

SCULPTOR 

z< 

VIRGO 

i *^ 1 

# ;V..' 

% 1 

NGC 5120 

HP* 

-4* 

URSA 

MAJOR 

S\V 

■.* 1 

M 96 

m 


NGC 3245 

A ^ • I 

\ 


20,000,000POO' 
LIGHT YEARS 


7 5P0CV600 
LIGHT YEARS 


V LOCAL GROUP OF 
GALAXIES 


IV MILKY WAY 


III LOCAL GROUP OF 
STARS 


II SOLAR SYSTEM 


MINOR PLANETS 


I INTERIOR PLANETS 


ARGO «T 

s& *• 

<JS>‘ 

ANDROMEDA 


LEO I El 


LEO Ho* 


NGC 2Q5(j9 


SMALL /», 

MAGELLANIC ^ 

CLOUD 

LARGE 

MAGELLANC 

CLOUD 

MILKYWAY 


2,000^000 

LIGHT YEARS 



50,000 
LIGHT YEARS 


MILKY WAY 


° OPROCYONC oGICYGN, 

Sirius ° BAR harqsta * 0 

o SUN O 0 

ALPHA CENTAURI TAU CETl 


20 LIGHT YEARS 


PLUTO 


PJUNE 



5 LIGHT HOURS 




MARS 


^S ATURN \ \ N 

/^5upTteR\ \ \ \ 

• v* I'tl* 

» .*^ •/ ? ^ *** 


IS LIGHT MINUTES 



PLATE : SEVEN FIRMAMENTS 
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8 >o 



g 1 ®rt?T ^srrf^ Pi41->i c«rc^ -3 jf§ i 

V51PP Rtf*! "fttf «t*t ^ '5J?rf^5 

^n?T ^K*£5 WC3 *T*WR I ^ 

OSflW'S W OTFt **TRPT ‘ 9 ff% e T^ < ?<l <! ll^, 

'sh^ f^^iHt ■srr^Tpfc^r w 

*rf%«n® ^ cr^ ■srr??rf*f^F ^su$ 

^p^rm. *rar ^ c’tf'f 1 ® fror wf^r 

f^rtsf i ■^BT‘ p Rf ^rtfSr ’tu? 

v$» i # rr5r i "srft ^rr?n^ f*rft 

i culvert ^ptr w 'QH 

i t35^orj csi^it^w f^irm^r f^r ^mH #fw <pfll 

RW I 

^ ^1 1 *1 1 ^>^(. 3 , ^!C?f?l off tefc <*R\ ^®T C 5 ^ 5 3RSf Rfosl 

’srtwr ^4 "sfH^ f*fa f^*t cw^irt ^c?rcs i 

ii)^ 7f®j%<3 g»«f \s^ (embryology) *5*11 ^TlTf I ’iRftsl-'b 4 R'®lR v * 
C^ I 

■5jrf^ t^Pr ^T ^ft^fR c*ire f^n iv g oh onrrtr®^ 

’TCSf 'SilwlMl 4,Wt§. I tpPFf oft ’jfS* ^*IT S £ ^tUTCo? 
v *itc*in>Hi ?Rt <cy^. i ♦pFOT c^tf& c^ifiJ ^rc*u 

"51131 OT2F#f& V || c*J<1 ^THt ^ *11 C<fr zygote 

•FTT^ I <i$ zygote ’I'oiittI? fi>wc.«W Wta ’l#*^ 

^fWt <*R\ fcsfir ^IT CWf^ ^ OT^ITFT ^ t^HPi 
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RRM i ®f^ i£R^5 j l ^2 Rt Hlfas'^'i R^Tt 5.c«C3. I ^j^MI? 

^c® zygote , 1'sl“1(M files*! ®M Ciulw ■stfR® 

^grrm 5 ^rtr i 4? ^srj 'Sfsf'G rir i ^jprt wrft <r 

to fiTC^t RRR ^ *tw «HF#> Rt 5JTIM 5 I to MRM 

®t f|R ^TI I 'SIMM zygote-'Q WttM * 111 * 11 .® ®| J l(.® 5||c<P *t®t*llW^ 
cW?ilc®l Rv^ 5RR *R f^? |* ©ii|*4]'5 f®CT sfW’S 4M W zygote 

R^tRKRi* crstcr trspp ^grr *ra % «w to’ni ^n?3n rt® mpcs 

w l 


<-U_c <£R°s i i .a , -? ®?l *5, S <t 'SIIII|WM RCTF 'SI|Wit'll 

MRt 5<M I fc 5jRRR’ x3R £fR ‘ ! TC®?J 8o®R f^RR *1W t>«1t® 1^ 

9 tc?ra ®? ^ 5JC®*I I Sf5TCR ^ 3lC®R ^t® ©3 s 5R I R& 

R®TC3?f *S?FtC® "ST® 5RTR ^ 9 f 3 J'5= CRlR'9'CRT ‘^inTw'sst’ RT *MR 5.1(1® 

RfRRf®® i gfc rsh^r c*iw ^ 5 TC®r rr ^wttc^sr rcrj RR3 

*lHc<l<1 5jC®R <Pl<blCRl t®R 5C?I RR | 

o|Mft's R[<^pT’ CRCR 5 ‘'SiMMif m *TR® <2ff® ®CRR ^sFC® ^ Rt 
opagRR RR RJR5i® I 'SlR^t® RSIRftRRft ^RR «rf® ®CRR 

rurj fR^r rrr crcrc^ rrir i ■srrr’r *r win rjr^® i 
i£it®'s ®f®gRR ^rra i iflr® rr rr«m rjrrr ^rir i ®ki®i ^ 

'SR^ 4R»lSR RR x£R5T>T ©R 5 '5W'3 tRf®3 ®R ®R RP& 3CU!'SM « 

RRR *IW ®t^[ RTCR 5 I 

^| M>R ’ftRR ®R 5^55. ■sn??TC 9 ff 5 M ^ I ’tow! W C5RM5 

^%£ft<3 ^© t£M?. *tftara RR>fl ^fvC*M 'SlI'^ICiM 

SFS ^fl <5^0 ^IRM 5 1 ^SS^M oi 6 ! ^TR^ f^? 'ail^M Rl« <PCI I SR 
<3 IrR R’SR^ Rt?7R: 9 lf*f ^OWf^ CRM 5 OTTf Mt 5lC®^ RCR ^ I 
RfR^ 5F® <3 RIvRC^P^t fifnr xSM 5 ^ RRCR ^sf? ^C® RUM 5 I ®CM RlW 9 ^ 
'G ^t® f®f^ ^STTM ^ ®lt 5.lc®«l Rt??Rl 9 lf 5 M RvCRt’t M^Tt 

R^cf toR 1®to I ^5fR 5.1 ®C^ RltTfC 9 !^ ^sjt^a R*lt« "5^^ 

l 

b-R R®fC^| ^R *fft? « ^T® 9 TR?Rf « RT«IR RU?TC*lftWlt 
'SM-^R 5T5S RRM ^ ®RR RR^t f»TO R1RRT R^TR^t MR^ 5 ^ |0 
'£|? 9 R UiCTt M® RJ® RJI^ CRSR 5^ S ^ 'RRtC®M «ll(.«nlHUl 
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fiwH 


stMVz i ^wwr ^twri ^t ^ ^r i 

^5g*fa *[<fet £ff<3 f*w ^fsr? ^?f iW vfR^T f^c* 




^rt^ Rvsrt^ ?tfu$b ^ISwt «mmr ^t f^R i 

^(CH4> ^ft 4<ic^ ^ITCSI I (71 *Tlt ^ w<Ml c^f^t (7f 

^5 i ^t^; wjfi i va ii?ii^ cj^ 

^l^c<P <5*1] ^Tf*Rft*p[ ^H«^<p|v© (7F3T i 

'5TR^ <^C>1J<3 ^fc>RlPl4> 1^f«t 4 (7r<3TIt RCSK.5. I 


^vtjoj^ g 

1. M.G. Muazzam, History of the Discovery of the Mechanism of 
Reproduction and the Revelation in the Holy Quran, Pak. J. 
Science. Vol. 14, No. 6, pp. 281-298, 1962. 

2. K. L., Moore and A.M.A., Azzindani, The developing Human with 
Islamic Additions, 3rd edn. Dur al-Qiblah for Islamic 
Literatures, Jeddah, p. 73, 1982. 

3. Ibid, p. 364. 
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t*f 






8 cst c^tsrrw? ’jfS *«ft. ^ »*w ^f& 

f^TOI I 


«irarc^ ^n«n? -sra^sn^tf^ c^s i ^n? 4? 

^tsfl'p ?jf§ i 'iMj^i 3jf5<>sf ^ ^jMt'Q ^sn^tf^ 

C*R33 Mm ^«f^s I 


^rm-^r^r<j ^ ^ ^rr?n^o c^m wt^rmt wra 

^sft«tl%^ <f$ <rc?rc^, ^nui? fijc'fijc^ <rc?rc^ ^ ^ *tf® 'Q 

^«TI? *W l ^Tt'© 2R>T3 *l$J'5?l 5 tf%^ s fH*Mi*t 


o 

o 


i. Wfwt S 4S*P, ^ <3 SSftft ^R*Pt, '©ISSMW, SRffl STSS, 0SR 
^^<vof vstSS^t, sf^ frfSJ, C^ SPR, ^ 

^Sf% R55 h ^ISS*!? ^tWt <4S\ I 

2lC^jC4<l fa? fa? ^«fs *tfc, Sf*5 4S* SStSS ^ stst^ I 4St 

RPis? c^i r« i 


S CSfapK fast 'SRIRJ ^I^RFPWflhr ,£ R V Q Sffo *TttS I 
Sf%fa far? ^’fi> *tfa g fast stfsf? ^tWR blsfliW 
fiprfaSS *fp5 <XR^ fa? >&IC*M MSPrW ^ffa *tf% l £ffar> sfc 

^*t^StS>tS S^*tlS ^ fast *Kf?fr >©I*4'IW ^HJ^I fart-C^tg 

cscs ^fnrats StC3> I 

vo. § «sjc^5i ^*fsfs, vUc^ d|<iPtc^ cslw 4S° Pi«r 
dRRwg ctIw i 


8. *J5fE^5 o <4St CSfapft fast ^Rj CS^R >olwl S\f^f£ SPn?lS ^*5ts, 

^T>t ^J*f f^sSt S\f?T£ '©R^PR fcRPrc^ Sfs^SS S*CS 4SS St 

4>*ftSS CbC?) ^IOR> CSf*t C^3jt*lStft l 

a . fajfsst o %tfal ^lWo^R4l *ttt% C^^Rt“P, St ss 

theses ^tfsfw ^F&t 'oilWl^S^ ^l^lw 

^OfaPt faSW vflF^ ^srrssss fa®t St SSi^tS 

^ISTCS SR -I , %5jfaFt CS SjST^ttS ^Sf^5 \s>R *>tP© ^JS* 

CS^ SfttS ^R Sfal SSStS ”%tfat ^flssH StPF I 

'b. StStSS S 4WSt ^TSSS 'Q nSTCSS 'St’ft, SJtS 4S^ ^1%S ^ falPl 
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8 i8 


■*hIc < j"I <jI'S ' 5 TC<T c < bajl'§'® 5ic*Jt^. ^"IJ»lH i 

*nrm c^joiwi, <iiR)'©-c*1biMi l^v^t ®i^i*ii^ rc^o *iTEa i 

^ram c^t c^rrc? i w Tfc®, 43 

c^n'Q tfto i ^hm ^n»nm 

c \. (^Rpra § c^mprt? ^raw-'af^® ^ *rt 

OTIC'S 'SIIWInfill0*851 ^n® ^C 5 T'8 4'3 f *ffT> '5lf$ '5t?It' p fC«l?( 

CTOI'Q C^*ft *tf^F f^fv® <K*l | i£J^t 'Slfb'8^1^ sff^® ^fl^M 5||C<> I 

ww ^ dtCTR «tfoa csta «rra ^o% «m «f% i 

4'®R< 4 Slfvsf^vs ^ ct, >t4«i »i3.l®tl*tf^> 

*t%%T 4^ 4W3 :Rt f§®t ’4MTO ^KtWl C^IfcsJ I 

■#3 Tjf&a «ff% vfivott Wf’t ijft CT, ^ff’tf^s a^a Ri^tJt 

^I'S '®T?Tt 4C«Tt' !, fT'aT% b*1tb«1 ri, *fa' 09 f£aa RTCR RW 

ataTa «TI at 4ta* 'Strata 5 *a°R a^a Rt I aa° '®Ht **i$ 'Q PlfaB a^RtR 

4»K'sll.a b a 1(.'® 'STtfR? <RR ^®tat Ra^a'Caa Rs 09 ^Rt 'SfTCR I 








8 il r ^a?. 'BTffSr ’ 5 Wt ~$F5 <|Q R^f ^»fs RRif»l'®'s|ca, '°('®§' 5 T3 
'®nPi ^[t%mt ftiatHs ajaaj a»fa; 4a?. '®ic < ? 

^RalR'a RRTC'S'Q R’JFSf | 


^rfw*f ^fla c#f5t «?MM ^fS atRf$® 3R ®t •$5t'3||W5l 8 it5> 'Q 

8 ^ ®ll?ll'®ac<l a>at RC?IC,5. I C^T&t alfSt® -4CR *fi?5 aR®! 

'Slla^Ca I arfa<l>t??*t *fifi$ C*fN e f av.a C^TfT ©a ’S||fi5, 'Situ ®1 CRta^ «ic # i| 


RJSf R^RM I 

4RRt4 oral atta^K atta 5 at aaR a&ta 4a? 'St'Q ^tf^r® 

RiaatcR I aacRa Rla^R R'sxi <^051 'Sr e 1'i cWC^I^ ^|TT> C^fC^ <43 

's t ^'®l, ^ ^10*151 '®T^|i||4l 'S «II!JVB| 4^® ^ ^4105151 < i'®»iM £|<ilc<5l 

^9 x ®t^ I v *ll?il%51 f%*fH «l^<ll5l, ^fJR? Rc^bJ f^TPT^ v ®l^ e i 

^ca, *n^ -snf^® *T5 ct i ^Rj«rm ^r®m »wi 

csnw xstfeca ^ c«t^s I 
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fwH 




CfffBT f« gtgt^fWf W*Ft ^ l 4 *llft IpK® 
'G gift? ^ngt? 'srsrt <5W *itw i ipt®3_ 

tggrn <to ^igr? tow to mi ®gt <iiw i 13 

^IW g%® *fifg ^Sqt'G gt C*fg 3W CTS® *ltW I 4»IM ’frf^ 

srsTtgr? c<r*f <*w4«fw 7 f w f^ gt® *nw i gtfg Uto ^<r^f c®h 

gt ^tg ^r*r> fg$ *ftfgg ^gfgftfc gffi, g^t f®?gt^, 
fasgt ®r g#g gftg gt® grgrcgg gto« Kg ck® gn® i 5r® 
^-§gfg$ gp^towg gtVJW ^URT S® fg*fag g® t^ts Stews *1t®H 
'sjsjt tor g 5 ® gtfg fg^torg ’sn«uw'Q grfg wjgj.gcg grtor ck® grcg i 

WvTC g 41>T £ff®f%® g®T CT, ^f'sf^RTf? grfg 

>&HjvaV sfifR ^ef -3^1 ^ ®sptg ?Jt*f<P®TW $St<>PigT>tg 5 tK^ 

^hih i 

4®rw cggr gm, ^!<m*i c«iw ggt**f gtotg gtfgg i?^ 

«t®g 'snf& cgr®> gtfg 2f®jB5® g^sgig wgr gift gg® ggg'tft g?® 


ftoi ®w gtt®g i 



s ** *vg«. c® i v i cg g g?gj totor fto '“rtw ^h^iv; 
oa i v i w i w *ffg 'own $gw gf , srfw ®t gc® ^gt. 
^stc® c® i v i cg< gfgj iow «rp <®mt ^ 

c*t& *<?* I 


v5inn®to grgr ®«rr gg® gv ^g° gt°g g^ 

.v 5 ^ §gg#®tg to fcfaft® ws i 4 g®g to ^ % a *rk i'b s 
^ ^nur®5w? gmui sprcg ^rw#® kks i 



o 6')C**J>&1 * l £& cjfgJl 4 ^ 


^ ^s^g^Rf 'qift ^^ojicnH ^rm, f ^Pi 

^ ^wra 2)v&jicw 4, t ^rfft c*H^h fMt«f ^r, 

« 
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g l^vaaH 

'BHWl 'ftll-HW « $«fRT ^TRf 
^<»T «$(.$! f^e sfC^T^ ^tC^Sf OStl^l 'SiftS C2>HlT? 

*tf?farfa Ro*c^i *$c^ f^rr® 

5 c*k 5 'file'll 'gf»i ^Nic^ R>% c^n *rt, ^tm cs\ 

RajRBf'S 5C< I 

'sra ^nunr® ^ ^ (^it) ^i»ig«h srcsfite 

^RH '5JM5, *T*R loft *m% Gift'S 5C<Jftc*i *i 4^61 CTfal fcsft 
^Fsko ^<T\ tTR*T ‘fSR’T ^ cHl<p|?j ’ff^RH^ 'Q fiffstfr 'StlCOR 
'£M»C'Stl'|?l £H*tt ^ '&t°1*JMI ‘PSCO l 

g 8o-85, ^nrrr® sw?f ^immi ^t i 



5 \s s ‘Ur F&ft^ coi^kns wu « ^^8^3*1 ^jffc ^rt 

ft(. 5*1 ; co|»ml ^vS'&ol fij<pH <pw i 

/ 

i£| R^i?jf5 <S<1'3||C*H<1 5o 8.0 'Sll’91'0 SPTC^ 'ailonlMl ^T 5t*IC5 I 



50 8 Iro l^ft^, SfftHI iM ^RR *}^j x ftH 

'Q ftfaRRf *|R<lv£»| 1fa tO|iml ^1M Rt ? 
ft^T 'Q *lfiNoH io g 0 '5fT?nRo ^TNTt ^t 5C^C5 i 




5,0 S b^s fet«a|*il ’’TO, *W ^TtffaT’T 

rs 0 ®? fa*it) R~rfa 5 % '®ityt^ «ptc* mm^\ 

^It 5WC51 



50 * vy faww ^nr, faro fat,fl fafa *fH 

^*rr ^tjjrr ifm •u^, Tfa c®T*Rn wtR?’ 

7 t^ S5 T faga *lftt>l«1'll ft^Rl «\ g <?8 O ^ g onuMW 4R?, 
*tfa»f&-o ^ ^twiHi ^rr 5RKy i 
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8i<\ 



Jlj 


3.8 8 RRT '©Ic.n* a^f W^T? ^ftf^st f^oftTn^ 

aiz^ *nfR Rea atre f^g cr fw? ^ 

ONX? ^5t RR <wt CR RRR CR*fRR ^Tgn^ , ^8^ 

^«fsrnsrm crc<h i «iigjR f^Rta st^c'f 

wa i 


RftfSRR sj^R ^fs! fa^TR 'lit'® aRRRC'^a 

< 1l^ a l'9X® i T v ^IC e 1l < P<tPlR (Rta 5 RT'SRR VW l £'J<'©T R^<1 2tf%fa^ RS^R^ 


awR>Q 



l^nwr. 



aa i 


Rtf^T 'SivoT'S ^5$ 3R X&’fxaa 



'©IW4 <R“ft ^53 «K<1 l ^TORR^I '*r*R '5||<$>|*t 


ifRv/^Rat $*#©M caxa> 4 rrr aR®a c®s» axa tef 

T5 ITO c*r <#g $*txa<j 



'©I 1*1 Co '©' ? R 

f && ffixa ^fSwaR fR5 f^rcil ^©R C5tXR «fXa*t ^X?t I R*fo 

\s-?R 'i>||<| > T*t 'Q ’llc^.'S) £|{vbR^I 'Sc*v| ^R$R CRRCo m $<P CRSR '5RT 
(TtX-sJ (Spfp'R CRXR 5 SlfvbV’Pl'O I v£)\ot CR fc©R ijaa'of (RSR 

vjx^R aRRt at 1 h<p 5 caxa. ctatR aja aia i R 5 ^ >i<t)B<i>i 

\5|\s|'3 'Q =T^%?I Rt ^*tT® '*I5 RR s C^ £R*fa RtR 5 I ^5$ 

Rf$ aR'^ttfR *tt^J R'aaTa 4 aaR vrx& | 

% 

<Mt«R RRCaa R<PU> 'Sat'® f^T, 'sR'3 
(R«9|f*i<p ajNtt CRR C^TfwtR fiRR-i^troR i“1c£ I 




38 8 So ^«RT *f<§ta R^5 WI? '3TWR *Pft, RtW 'atKit ^t 

' ^saRR %*R ^5a*, Rta CRR^S, 'ai^ UTt* ^ C<< 

%-aa ^a 4 '*Rf^ ca aa® caa ^ax*r ^r ^RRt cHt® *ftca 
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8ib- 


Raah 


r i rtst^ m* c^rtf^ rtr rt ^ 57 ? wrt c^r 
t«ulfe$ to I 

^tfRR 4H$j ^s ^’’TCWsT? ^R^vs RJtRjt ‘ s TT'Q'?n ?TC? “^IWI<1 $*f? 
v5trm” fk^ ^imimi? i> 


\5j3j ^mnr® ■yi'oiR^ 4 ??. ?r^© ?R Rest's ton 

■srrt^t^r wra Rto*®! ^to RoiifU toR ?Rf ^c?jc^ i ?rr 
5ft*t? *m 'G *m*\ rtr 5 , ^rrR? 's^'q rr?wi c?*t 'srwr? 


to* i rrrr, riri?? to ^irr fajrcrCbtoto w 

\gtf o T R c*rm <ra i ?to rrcs? tote? rT'gtft m, tot ^rot? 

€ten©r sr® 'srr <n?*, ?^r® RRt?? wr? <4c<Mito 


<jref | v£T^ £J«R sj?rc?? i 


RtRE?? $*rf^a®T RR «rm? to<IC^ to vo-sjLt+'SJ to? 1 ®?t 3 f? 
va|fe> rr^P £fl5«^TR 'ill t=1l (to ??, '®f4iM ^IWIWR (tot? ®to Ci^'Sc.il'SJ 
f^fas TO g fftofto ^C? toj? RR ?t? 4P R, g)R> >to ^t? c*R to 
^ RtR?wr to c^to v\ ftoito RRRJ i 4to? 
rnWm? (Rus <R*t tot? ^?, ^ 4to Itot? s^Rt?? 


'0rti4l3 I 

vsfmr to, crr to to cto ^r? to w tot 
^ ft? to^r «mR tof® *tot? ?T Wf^g? 

i to-or? Rr*fm-'to® toi fto totoPrs ’to?? 
*rr? re?j sjfto <rcro wra i 4? to^ to*t c«teR* %to 
^Rrm ^ ■'to «rtw i $R? c<rc* <£® to? to rrt? 

7f^?j csr^jr R^?R§t ??*p tot 4?° to« R’ftot? alRxpRi'® tjz i ?l$.w 
Tff? i R'lC'Sft, totR-W^RM? toRR ?RR ?R CTW 

^ i ^iRxa to 5 ^R (tot? tot ^tonto cr? *nn toiwrc 

Rw'Sf ?rnRt otor? ^’f? ^ ^®T ’to ’to? to? toi c^r 

>ito ^fc?*f ??(^® *nt? ?t i wf, Ri’fi?? '® e ic.i-t tojjf rh?i c?to 
?tto «ftR5 ?T RTR?^ 5 ^ ?JC? C^sttR ?R '0|«n<pl? 4 HI I ^ tot? ■2f? r I? 

i sf^R? cto tosf? ^ito to c^K?? RRR RRT '^R's <rR^® ’ll? 

Rt I >3^ RT? ^ '5f^R 5 l?! 


^5^5 8 

1. M.F. Khan. Light upon Light, Dhaka Ahsania Mission, Dhaka, 
Bangladesh, pp. 33-35. 1986. 
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^,8 $ 8i *rt c?, 'Q ^rr?n ’snrs. i ®r?n 

^sftrPTR ^srtirt^ ^rftarsr 'Q ■srf^n c^t^ e ti 
<pw ? sir^rrt^t sft^rfa ’ftot 'Q 

cvih'fl? 9 T^if^ <2)^, 'QTt in <PtH CT t^TTOf «dg|^ ' 5 TO<P 

i 


fij'asi c«r^> «?f «<5®%^ f%*rr=T^ra sjt^t 

■'TW ■ > 1 < K c T§. ^f^*T Y >2) f?<R <3 S £8 '•SR?. 

<h g >vg- ^rmtwi 'Q < if^f 5 i^-i, * ^ vo 4 ^sitc^Tif^s ^c?n^i 

iswri t<i'SaiP<» ^rrr^rrr ^ % «*& ^i*iioan ^iiwihiu 

&m 3.(.*K5, i <i'jS'o i5' s Hf^ ^5H ^Jt’ll^l'Q 3%t sffrS 

k*TR ^HT fallal's i '5^ 'oil?j|^<i ejlIW'o k*fR 

3^ 43*. 4«TC3 \5Rrt ^1^3 w5 3131 

3vs <MC5i I 4 ■>l'ojfi>C,<P'S mm t^ll^ %->1(.<1 3I13J1 ^t C3U© 3TE3, 

( 7 TSRT '©R33 «im® 3!cu R®r?r £3 l*f2) 31^5 s|<M*f I 3<l(X3 

«tc«Hj '5131 C3 2f§3 iplu^l *11 <PC.il 3lc.«P 'sin 'StWJ' 3 'olul 
vslccf^ f^ST? 3^13 ^Igl^n t“11<PU 3|W3 <R3 3TE3 I 



*8 


'ailgl^ I»t3*l 'fl HlfiilH 3ft3^*T VSM I 4^5 R’Pl HCHtS. 

3HT1 



'Q firWi) 'oiM'sH 33 f^Sf '^‘•M oluftc^ '5TtWC33 

35^3 (J5? '3f3T^ io S V) I 43 3t 31 

aft^t C331 313, ^TfW (3^3^ ? 3^ 3 Is»iMR<p 3*313 \*fa 3f*5 4W 

'5TST5 'srSfT^T 3Tt3t3 I 33*3 C3lPl4 *t3ltf ^ftCSjftSR 43?. '3RTt3J 3!33*1 
C3|3 ft *S foil I (Till '£|^1'®<CHi1 '5f1*1K5I \s|H<Pl»l3#iI firfaRIt K 5 ! I 

'srtf^si <7it (5. ,p tkf*fi-^) w? %5®i W ®fr^ ft 

tw<pjS<i kf% |^ c^ TfgR 5 ’mt< ^ i 
fwtftnc'T? m e n , *T?r s rt < 3[^rspsirf^® 

m$ Ttfii nf^ <itwii i^h ■»tf^ ^ikro ^ i m 
•s»r?rsn < i c«n^ ^ 
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8*0 


oM-<P'5T!W R®3M 


'It CT, ‘ S TTC^ I ^R*tJ, ^ S: fB c t 1 ^TWJt < M(.'® *il£3 

R CT t <rr «3F Rl£Ff ^ ^ ifRs^»KR 'oih'O'l ^ I f^jJ ■sf* 

orjrj 5^5 f^<ifhs <rt£ 3 i ^ic<)<p sfB'ff^rlft fwr%H 
v^v r <k<h (Tj, Rc^or ^ 59 ftsi sptf% c f ftw 

«ra FRfi£3>_ j^iR'sH %lfopt wpljlfii^ ^ *r3TR? 

^ftrraH 5 Ul%i ot c«lw ^5 *tf^® ^srn i 4 

£twfi> ®nmm w ^ 5 i Zifa's s.caf^i i 4 3<i>tsi3 w^r 

oi^rtft YfnmH ^tim ^ra |c® ■srrra ^ *fra <R¥t *s ^rf c*ft *tw 

vi^l'gvp « 2 tr*l ^ l sfw 

'^Q sjvsJT^ ^?T i£R?; ^5Jv5g*R 3fl 7 *jf\b<P<P|c=1 ^ItPwSl 
^sR ^ C*R 1 "55 CT, (Rt CTt? 3l*lR<M<l 5 W'®_ 

c«R^t c^fs «TsmGK iffa'% i YfnwR 

^STRTt ^ 1 

i£f3t 5 f°^tb'ffl '*£'5 ^IIW 's^®* ‘ffSl C*m^ ? ll'®*! 

«t^o CT \ c fr?RR <rtf c^tii?ra 

■s[jsRR ^srarc’t rthti ^t <rf® *trra i <^n Jr»^ 

c^i^o ^^5 fr, *tr sf&ra 'sfliRt ^ 

xsm «c?r?r ^5 r?f rrprtstw \«fa ’sim ftra 

i ^rm ^ *rnr ^TF® C^tf=N5 *t% 0 =w 

c«rw ^) '*&$ «it£^ i wtj, R«iR\o f^n 

mt?lTf rtV ^ ^rm C% ^f£® I C?T5R S 


it£SR 



> 1 * 1 4 4" ^r «fW T r£g'S c^r 

^ ^ ^T, CT'sftCT ^ W^R '5RRT : T CT, ^ 

^o ^t«R5t ^’rpTHR- ^#s ^RfTT ^fS^. 4*?^ 

orf?(w? ^r ^^trrr *#= ^Tit ^ *fm c n vsncsrr ^Jt^tJl 

RJ< (R, (Rtl^r^T^ <4T» C^t C#?^ 5 *tf% <3R 5|*'Qi?Tm ^ncst^ 

sff^vo «nw, wra c«n^ ’oiiwra ' s r; S: u ^^im? 

»ff%?»1T^t CRT^Rf^rT ^5rr^85T5?T^3^ *UPT ^cf ^ ^ 

(Rt^ C^N 5 «tlW ^rf^T? 58 lt 0 <3 ?rt£^sl 'otN^C'iU 

§*Wtft f^F W " 5 TWWM ^Jt^ 

* 4 # 

«rct «rn?T#® ■*£3£^ i 


^5«tr^3’ % ' ' v ' •’ 

« i 

1 Jay M.Pasachoff, Contemporary Astronomy, W.B. Saunders co., 

London, p 284, 1976. 
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*8 g 8 <t *rrf^ c«rre i 'src^i 

c 3 ^ ^ k»t, ^’*frar 'H f^rc? tc®t 

1 ®rRH C 5 ^ Wl *ITOl ^ fror K®T l ^ 1>R ^ 

^f§ ^C3*1 ^1^*1 I'spi H t<p^<i ’*lf^»iJH I 


^ 8 go 






<JMI 3£?Jt^ I 




^.8 o <to > G&f% wfa ^ic^., ^t, «n ^rc*fer ^toi? «rt 

'QlTt ^ CT, NSflfTH G ^Jt^T '9WI «tfa 
^iw^i? Hi g*i$ c^r %ft ^nw-PlD i 


'a('3JW C^tt’t? $. 8 io «ll*j|c.G '3||c e llB'® 3.tilt^ I 



^ ^ fzrf^ g ^rr^bs'hrc^r 'srTtr^tft; fsfa 

(7JTH Wffi st^*t 1%; ^T? <^R ^'*tt 

■sfl^ i 1%f% f^> <w 

Wi«f i 

v*>| | a rr^f G 'SrfvlH^ 4 f^lf^ S 8 

(j-8 Gi nrro »rf?rf*f?-i g $,4 'oiic e iit>Hi wt i ^t^!'©n><i 

?*n «>c?n^ ot, ^ w ^Ifef «wi 

| <4 «*<]|Ifo f®GW R«a|o*liJ CT 

\®t ~m?s sf«fw 'srf^p^ ^i<pN Rc<ihi ^ i ^5^ 

■y | vte |f ^ Gfl^sf? i cstt^s $. ftr^T? vS^'ilRf'fc ^GTIt ^ 

sxh Gi i foftm *ra c<^ ct ^t‘m^ e t sm 
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8** 




<7fBt? TOW ?f?^»Tt? l C?^ fepn Wo ?tt??, TO 5 ^ 

?TOTC?? ^pT?t? Tj’f^sK W TOT ^t5v5? C*\CWG?\ (7t?t?- ?t? C?, 
< ^[f?ft? ^?JTTO? TOI? '^TC?! ^f^T^Tf ?>?l f????v<pT TOJ I 

TO*J? iTOS? W TOT 4??. 4?^ TO OT^f WtTO ?fw TOT 

WTOT^ ^T?t? TO 'Q'SR TO TOT^f I CTO5 CTO TO5 TOOTl?- 

CTO 4<£'SHC<t> * 'Q c f ^WIR? TO^fTO. 4?S. $$ TO5 ^t'STTf? 

cto Iron *jc? toe ^ivsto k \ w \ totoc to i to toe to^to? 
cto TO?? ?f?ro c t ^tto vi ^ i to to^cto? 'tfSR ?tw 

o) '§ c l I (TORT, TO?? TO? oilvbl'oJlRj '5[<pgTC?? ^5?? I TOC^, 

TO^TO *tro ^ I £f^TOf CTOs TO <?, TOP 

WTO? IpTTO <?? C^f5 TOTO? TO! ^ ?^s? TOR?t ^ stTO? 
TOt ?T? C?, ?C?? TTOri'Q TOPC? 5 TO 5 TO I 

TO^t ^tf?, ?t? ot? 5 • TOtTO ?f??T c t ot^? ^ter cto^j? , 

^5?? fTO? ??? i* TOP ?f? TO TOi'a* ‘*f?, TO? ^>^1? CTO? TO?TOR? 
‘§«l*il? TO (TO ^M<J> TO 1 TO^° ^T? \s?? ^(?<p C?*tt TO?*f% 

TOT^ 4?° (71 ^TTO TO TO^ I- ^3 ?TTO? TOfJ TOC? 5 CTOs to 


f??? ?f?sn c f TOT l TO^ 3 ^ 3 ? TO'St? CTO® C^f5 TOT ‘fjfs'? ^?3 
W f?f*f§, ^?3 TO?? 'SR] f??? TOT CTOJ TO? 5 TO ?f?TO TO? OT3? 
v 6 'Src»i<l ? 5 C?? 5 '$ c t TO! TO ? 5 I <3TOC? C??T TO^, TOP TOf TO? WTO 
TO?? TO?TOt ? 5 C?? 5 '9 c f C%f$ TO, TOTOT C? V?? TOl ^R? 5 !^ OT?f 


fTO TO ??, ??° TO? ^!<M? TO?>?fC?3; ^5 "TO CTO (71 


totTto "flwro frorc? toto 4? ftTO *rt i ^ 

^ Irorc^ c^^ffro c?. "TOR TOrc^ c? ‘'^rfwt^i’ to 


R'Sqvd^] ! 

^PZhCT, Oitr C^H CT. CT C^H #^T=ir^? Tff^f X5T1^ N©n^ 

» ^ 

c? to tot? froro to to? toito^ i 

TOTftfro #TO^ ^?°v Tot? *rf?C?t*t? TO 1?f?TO? vst%T?fTO 
iTOTO a£)vs ?Tt?Jt TO? C?, CTO? CW^Sp TO? 5 OTTO TO? TO^C? 
?t?W TO, TOTOC? ?^ ?t? (7ft? ^[(TO ^Rt? TO 'o^l? C^h5; - 


* (TO ^ TOTO? TO? ,J 5I^ ^[<W (TO C?1?TO ?^? TO? fifattl ?lfte 
fiTOt TO TO i TO ?tR 47ir^/4n:r^ = 1/r c??TR r 

?^? ?J7ft^ i r TOT^o ?T^, W (TO& TO® ?t^, v ®c«i4 TO? 

^itwri ^[?r® ?t^ ?w, 
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R’saH 

^1’Qt «J1^S vot‘ s T*tf^ sMc.'s ^ <71 

<?i ^R> rc 3 'fg 4??. ^rt^nf^siw c^^RPft i 

c^| 7{ f^ 5 'sft (TT^ 

thrift Rc< ^ti wt ^ I «n*rcrf ^ i ^ ^ 

<7fM to?i «ni?51 wwi snfi w, <7mg ^ c#fR £ 

<j^f& w sr^Tf^n® ^SPU (<7T&T sff^sppR fc?3t \®fa (71 *f3l c rat <3W 
•TI C3>g) '50 'Sjsffft *lfg WH 5 T&*T ^ < TT c n*T ^t ^“TT^ 

•^ra?i c*h *nc*ra gi ^ i wt, ^ 

eiy|eiR«IW f^f^orfirS >)H«q ^^<i>c.'i^ sffs’Jp^H-gplSPlJ 
^ ^13 ’tfef WR’fTt’fo '$ c lHliJ '371 *tNT>t 3*5 I 

’tfwsni^ viiHt-^ 3TW 'iiiwi^ cw 1 

«T^J <H<C^1 <71, 3J3^ff 'Pft■s’ff^QT^TI c^5 C^ 3^ 

w 4<j° i,i,^o,<?,V,io^i ^3T<75 _WM 43*. 4 *RW7lt ?m 

f*K<N if5 ^rcsirt ^«n ?is.3jt , j#tf gf& C37twi3 >wh i 

(ffei s >0 gs) 



fM i'O g 43^ TJ^t *F^ 'Wtl 
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8^8 


faflaH 

■'oiHo^ ^rc«i ww wt -*rm ct, ^ra 

^ ^sra 4? *rk^ offorN fSrfpfg ^ fron^r |' 
W ' 5 fl?fTf3 f^lRia ? ttf‘tf%^ ^"Pswl T>ff%a 'Q f^?lf%a lifta 
f^srcM <Rt i 

Tfl Stg^t ^OTf af a[f T^gfig ■5J13J ) Tff gpsrtcf 

ct, wtiR tr {^Pi^ t£)^[ f^rfpfg o p ^ifi oj^rs 

wf i c^>r 1%^ orf^n^t ^p^f^a f^Rif^ 
^sfR^r C<*n^> Ti®T W^PT, _J 2j>lb<j> fwt, f-^ 0 v^R^iTm ''M'ffwt 'Q 
#t7^al ^^IpT *Tvp( *INt? ^5^ Rf <^njp§<J felPI 

^°s '®IW<1 ^TT^gRT ^Sr I 

^?RT <7TCa ’fit? <R, ^4 s 3, mm C«IW iff&l ^ 

ct, «rrar^ stf^ wtr ’if^rt*) f^ftfg at 

lR^HalM 4 ?RR feftPR WR (7! <IT«fa<l> Rt <MR<lfa 

Hsj.lRc'fst >llf<<P Rl^pT^gTR RT<r^R (71 'glwt *fT=1M<! WfTJJ 
aHTR f^Sf® RCRC5R, aT3 RTJ7! RR3piT- ! 2 c f i 



^4 % ii 4Rf CR? RR7H7F tR«UI RtR '+WIM. (C*tR fwtR fRRR) 

'°)l<( c.R^ 1%f^ RRTTC^ 5 f^slJT RC*T ■‘TRtR alcTa ^RJ 
^TtRRf "SIR'S ^rf’OC'R RTR![f RTE^tf^ I 

R^*jH 5 «i % ib-^ aririRa<) r^ vsrr^n^t RRt ^cui^ i 



S ^4 (.<if^T*i 'STT^M ORT^SPT? fR^t*f ^CR iTFfTP't'aTCRRW 

RtfR&TI (TpGTrt 'SJX- 

^ t<i'83|Pi<pa|<R -fl^a (71, i5RR RRR aflRM RRR ^TRR^ 

cnf&t CRtRSm?, w RHR ^ niT%J (7N (7R Rt!R I 

%a?f Tj’f& f%<#a^ft ^Sf § i<R# 

^itWalt'Sti'R f^PlTJlW ^fla<l'| -“ff^ l^^fsf'fW^a 

^r^ c t 3 T T 3RR c t ^ i£|<R f^alufD ?JT>$ R^RR^Ta ^S.TR^'t I 
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ft'&H 


8*<t 


^ re*jj ^RRRj wn ?nw, wjh ^ 4? 

s|*fR f^5%l sa|<it^j %re? I 




wt <i^ni 

■?S' s 1T®f^r5 ^?f ^JT '5TC ,! 1's»>|^>'® ssrftf^s \©fft 

wra <R#n ofro ^rru i ^sj^oM ^1 t> wpc^ 

^ *ffls i v^^sf& spra ^fesjftsR c^f*ic>f<i ’iRjwlwd rw ^ 

2fi c n^ ^?. Rt \*r® 

wt 5tf$^ \q t^wf’TsrnuH 4"#^5 zpo jr?. 

< tt?sn e ft^ ta-f^Rn *fTra ri 1 ^ , sr®T® ^pts^ w 
^ ^rr, sn'fc^g ^%t«sr?r sn«ic<>cajn §*ri< tsrsr 

C^t l ^32^ Sft c fc^g wt ^v5 ^TJ, "3^% f^fo^|ei\»M iSRJ 4?( 

<R*ft 'Q^ , l t f^ra I m ^tgtUSR wER 

so% 'afin? ^ r**^ ®*r orra 3j*j f^%i «rm^ rt 1 %rr 

<»w crri crc^. ct ^tf R*R ^ < > Rc e t ^. 0 ®^ 

5^0 R'SfRlfS'© RfE® RW? 'Sfl C=i Ri'W4 (iftJRR Wf)-4<1 ^ RTlRt< 
CRtS R*t «W 4??. 4«TR 'SlvsJ^'t «?tT 1*1, 'O^P, 

<3 w?rai 1 4 'sr^ra ^R'a ^rrg 

rr cr^ RfeRRft rsr rir ^r?, ^rj rrr R^iRm rr 


sJ'ofRRt^t ^ 1 'RTR i«Mc<& ^JR ^SfR Rl®tM R£R RS’RRR sd?lt^ 
C*fR®RS, '5^32^ f^Pl<lR C^5 C*C.R R®tR iSR" t3J*?1'» < lt*i^ RtRfER 
RfRR®'5tR, Rl iflRsftf f^f®*!tR ^RR^t I Rfe^. ®R ^RR ^MTr^M R£R 4R?, 
CRR <att<>fCR ’TOJR I >a 3q^1 ^I«R ’snftR, R®^ CR^lt CR^ 1^1 
(Rf^R? ^^tt 'SRI ^iJJlC'o SIgRr« ?,C 3 J(.^ I 


NO^J^ij g 


1. Brand and W.H. Maran, New Horizon of Astronomy, Freeman, 
San Francisco p. 299, 1922. 

2. National Geographic, June 1983. 
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•soil 

o! 

\<t o 8£-8® ^rfR f^ 5 C®I*TR £ff^»||=u<p<i £ff® eT^T *Tf 4‘)'»M 

f®f% ^trrt ^reprRi't f®ft t*5f c®t 

.^nfsf ^ 

ft (,ft»t® | 

^rsg'fRr ^nf^f «in?p ^ w<j ftfpp ftef %r i 

■ ^<1# m\ ^ftPTt® ^imsft'S 3J5T £ff®ftPR ^ ^ ^° 

^ otr^h ^pra fr 5 #® ftw c5Ni ^mi 15jw<j ^®j5rtprra ^ 
Rt ‘5R, ®t3JR £|f®f%3R friRJ 4^° 'oi^^H'Q RJ's^t *TT I WfPTf^ 

^ Tosrt rri ®r ft#3® ^ i £ift>ftc.*<i 

c^k<=r ~n*fcp<T rps wpjRtf®® ^C5 «rrc® i ^j®*n° ^Rt®^ c®h r® c^rs 

^ gf feftc^ friRJ ®® R® ^Pf I < J>1'0 St$, R*R ’jttf* ^®®t 

Rnf, ®^R 2ff%RWR friRf RIC<P CR^t I ^C<R ^®®t R®^ Rt®C® 
?ff^ j gff'oft^'S ofjffTTZFPT *5> 1 jj's<l ^C® RHR 5 I ‘‘JRRR £tf®ftraf5 ’RRiikr 
^M®^ ^C® RfiR 5 R®^ :5 JCRR ^®®t >5Pt C*TC® Rft® I W® ^ 

gj fttftpiR <5 R®R Q<J'®R «ilgl^ ftRlft® ftRR ^pntft RPl S RR 5 I 

# • • • • 

Ts mcv * c*Rt\i o 4 f^f? ^ <50=1 ato H$? 

\ok*(?*K 1 ’*v^o& *rt?v5 ®*zm ^f?, *ff^rft? 

^C^ E? ^fcr? «tf^ ^ ft? c?, <5 jf^ft c? w? *jtff? 

T> t? f ^ ? s ^FtPe*! ?sc? WtW 's^ r t c f f^®T ^(.*^<1 t>lsPrc<p ^ ^?t? 

Tfsn^ 1 ctcto 4?? *fH ^pf? ^ ^c? 

9 -ir^ (tj^itc^ stf^f?? ^ f^?, 'srt? ^‘'t? < ?rp t t ^ift^ii? 

1 v£| ^ '5?H^ f?‘ 5 1^W? I C^HHl, 

c? ^r*ri^ ^ilt^ rc? ,3 jrt? ^ ?nw ot ^c? *^1^ 

^ va|«h4l?| ,b ^( <5 TT*tf^ ^rf5 ??RP ^E? ?t^© ^ 

W5I W5J ^K^BT ; #?C??" <P CT ^ f&W ^rppt 

* ? r^s i *um '©Hi ??t? ^jRtfh^.^i? t>i^Frc<^ 
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'SfFI-^'silC'l ta'Wh 8^ 

m aswt^a ca anata Sffafaa a*5 aa aiflata mK9 *f5 aca 

atai ^fafta cana ant; sfl^M ata ^pa lata? aaa fa^at 
^ catas ^p at faaifc fata* atta at i wi, ‘ i ^r% ama«®i ^cats 

'5IW3 P3-<7ma 'fia?, '§\<W< ftp 9fwt 'Q pfai ^*1tal*ft I 



v • 8i ^a?. fafat caiaicaa sfii «ifiw ^w!.^ ^taa't ^*1, 

fadltaa ^ai cvtohlcm ft mi c^i fast ^as. R5<JfTcaa «MJ 

farspa faaa i 


atfiaa ^naata fttaa ^aa ^af^t aat dp caat 


s o 


C*iC^ 'SffC^I 



4C3 C*K*I 


W 5 ^! ^<plw *IT§ , £R\ ^JCS[ *t% 


fajia « £p*nt% fea 
* wrata ^a? afaftrt 



atataa ^pjja area ^aat a*at ara i 

^ '5f<ff«, <5SIC'S C^P ^jpni ^]<H f*P 


’Spa ataj arca arca i pra atai 

'Raat C^lta CSfC’t 








S 8br fafa^ fta a^ptpa 8fTfPT ^R-UmlfUc*! aT$ csta«t 

^taa ^a^anfa ^i<?m tea faaai atft af*t a^fst i 

‘at$ «tapa s?ais ata fata atest’ aitaio®a 4 apifB a s <n 
^ftattaa ^-pRata artart aat ana apsns cata ^ft cafBta 
aaa faaafB ajtart aat ttap t % anarcaa aitMasta i 

a%a cata cata aRtatf®aa 4$ 0*1 at aw stt«£faa aft ca ca ^fS 
^Ita atfa <$t arc< faea; ca ^ atfa cm a#aa asitf (fosat 
<3N#ai<$) atat sfta p at; a® caaatat caca Ma ^fS a^tae ^aa'Q 

a l?.ja i a ^t ^5 aaa ^a ^nra at at’tc^a atar 
^ttaaifta i ta^ casRstcat «tt%aa *ri ^f^a aa i 
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8*V 




^.(f 3 8<s fofRC^fTTF Rf^S ■'ttf^r -1 lf<l«1 <pL*H ^R° 4' ? l r fi> ^P® 

. 'RspRTTP ^5H Rl^HTH #RR RR RR7R 4R°s RiRlTRR ^ 

^ w? ^rrmr' s rrttr f*fRT*rt rr?r i 

^s ‘=^f%<i5 ^flR riIrf® <R#ff%s rrr w ^ s i'bs ^rnm^? 

'RcRIHR i^5 <p<)| $,CiK,^ I 

^[ns #r© RtftfR <3 ^ voRira f*tRtRt f^f% Rt RtfRR 

rtR 


*<2: 


O 

o 


- 1 ^. 1 .-^ .M -, • . w- - ^ - ■ ' - - - 

mc^ 'Sf^j ^RfiRtR, wr ^f§t Rife swr ^«r i 

&J&.i!&£sU- 

(to ^rifR <<n>t (rtR) '©icrr ruri Pi'o-d't RsfR *)icvs i ®wi 

^jrR I Rrf*R s T??f CRR CRRR 'scj'fisvol^ RRRR 

“PCS I 

vgpg v3 || ^ | ^\o TSffrftvs RKR <!«1C^> RTfRsJ R^R <|RffiRt CRF© RRR I 
^s«ff rrr, Rrft, w% rTR >4R° ^r% <RR, ■'Itf^r, RRR cRtR 

^ 5rtf^ RRm^s *kr <rri rr #rca* ^srj ^ 
tos^ (7i \st«rr '5T Rfmt , jcRtRtR ^■ p rstf% r# Rt i ^Riw* rerj 
Rf^T Rfsj ^sRRfli R>tR <71, tR RttRR 5 RtfR CR>R %*R ^Rf *# 
^°<jt RtRR f%?Rl CR<7P ^tf CRR W ^ fa?7f ^ 

w ^5 (W 'sRRtR'S 4^R RWRR ^®! 1^1 ^tra R^ 

RRrgt rirrr rt rr 5 cR^tft* rtRr RTRTtRRFtR IrrStt® 

ntf^ ^«r cRtR RTR ^7i $er Rm <a^ ^Rttir ^pwi crr £®fR 

I 4 7f<pR CRR ^RR ^ RM R^R® ^ ^R* ^ C? ^ ^ 
C^R ^HR ^R C#f^T ^[^5 *tTET I ^^TTR ^ ^R1^ ««W <7^ 
rk«i c vivivn? fR 's RT^Rf^ ^TR^rn:^ fan *#R R^sl 


C 5 ^ irsRvof ^RR^R; RltRff <f%*RR RR^ ^1 


^(RR,, Rtfi^R^Rnft (TRRKt RR^St?. ^ R^WCl T 35 ^ 
■sftf^ra "?tft ^Tt : R(R Rf^4® ^ I ,^7R R5R ^ RfR© "^TI R^t, ^ 'S 

Rt^RR RtfR5 R<H3R R®fR RR^ I (RRRtRt C«IW ^ 4 ^ <p ‘ 1 
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■ e #r ^thri ctrr c^tth ^nsr 'srrf^i *t^tare i *at 

*nf^ *ir cmm *nfai ^rre^f f^r ^-^tsir *nf*R fc«pr 
< if? c ^5 3 $ *fl ct rr ^rsni w<rr ^st <r^ 

*m i 

feWH 4 *trf^ RR wgr *rfj ^ ct 
<rr *n§fa s# f vs'93'®i srrj *iRRt i 


T- 


r\aJ ci>!/<^)^lui {yLj*^7rS&$jt3-*r 



8 (t'O 


•*MCR, ft*, 
'3r*Rfij OTHt. *R: ^cir 'src^rr <rt* f^rorc^ 



^ ^rarar?L &pp 



<U^*TR 


■pfrf^ <}f$ifR r^jrR^ ^trr ^rr ^f<w<i ^wt c«n^ fR 

§W|^ fgiR g(<i|f^ sfTR 5 i alQrtlUl £R3?IR ' s lrfR 
wr*R ^jf§ ^rt src?? i v£j^sf& ^if*re> Stb^iRpfg ^-«TFt i*rs. ^‘ i ’Rfi> 

?rm ^prtt ’fMt? fRtsjn i ■^fi'oiR^ *rrft c^kr 5 
R^Trs ftR fiRTf^s ^ i c«?t?TR 41K ^f^5 'Q 'sit«il°*k j R R$ 

^■yi'o i R<> 'i(M^i y 3Trt , T's rr<r ‘‘itfR ^-«KR fRR> ^ri> rr 4R° 
■yte l fR s ^iH^I'QTrt’n® SR^ 1 5 : RT?I RNR Rf*W Rn I 

Rf^ '|-' ! 5dR SfR <*o% R*t ^US ?OR 4R° RR'Q'RTt ^(R 

rr m ?r <ttfg i r^tc^r Rfg wnv, rr 'q^r r*u o.e% «t*t 


g%^5 *fR<f <j C'ij c^, I , ®IR ^ jrtr sc?u£. ^RR 

^RRg I <Pl^H. 





RlPl^s <tgt5f (£JR Sf*R fiRR f^jJRTft R?R, CRfWR, <Wl«lPl?ll>l <*R° 
^’f&TpRR R’tt^l RfHtf© W5TR I sjfiftfR c^lPl^ R 4 !! *(Rc^. 


^^■pref 




®«l'St 



(RfwtR alRf^RR 4R? 

5 1^)C r l < JHS)'S RR 


RR 5 I 


fotel^Wef f^sTPf RR 7 ? CT, RRR<I Rtf^ ^ ^Stf^ 5 

£ff3F?n ^rt fgnf^s i ^[cg^ *nftc® c^r %*r c^IRi^ < Rn:«f^ 

C<p^^s ^\3T!T v »«1l^ 
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8^o 


fR55|R 


<4fi> ^5 RK? 1%?^ ^ft? RtfR RfRt Rlf^s RH? 'si? 

^R? I <11'^]'® <H -sffSRrt Rt’ftR? ’flft C?tR> f^O WTCT f^T ’TtfR RT? 
CRRTCR ?t? RT? f^%rf RRtR? SR®!, fej? « W/St? Wtf | Rf^RSFT CRR 

*tfos rr ^ cwrrni ^ (To «fTCT <[fi? nffR? «M5 4??. <Rt 

rtcr RrfR 's rrr ^stcr RtfR? < # c t'© ^r i Rt^t'ft 'S?=icai^, Rtft 

« C^f5 R%R5£UR « ’HtTRlR RRR CRtR ^GJ fRSTS[C? 

RR fi|R|\» $,CR R&R <KR *i^l I ^ RRR R*rt fR^p ' !> r1^ 5 n c t *frfR Rt*tER 
r£r fRER WtER 4RS. 4 RR*1 <3T®RtRT *fRF5-' ! #s «£1RS. 3iW|fi ’ll? 
^CR RfSlRR ^RfR RRR t?1%^ SRRR R?°l 'Q RfRSr ’IRttf 5%® RR? I «ft? 

1?^P ’rftsfW 'SR# ’IRIS'S RER WTER I 

#RERR ^CRl? RMERt ^R ?CR fR’tftR RSRl ^ER ’IT?? 5 I WI? RlRERR 
*ffft ^TT®t'3 V’l^CiJItn®? 5 ^ RTER 4R 5 RRC'tR 'sH^D^RR 5 Rfif '5tl's|*l 

SfeR ? fi^ l ERR ^FCTJ a|OlT®t% RRR ^ ^RTRIERsI CRtRtR fcl sltER*, 

Rt.WR^f RTRJ RtRsjtR f%f% £®f? R>ER 4R° ' s tR®i ^ttRRRlRt? ^FRfRR>TE*f 

6 • 

^-rr rr crP ^■rirtr rrrrk r>er rt sfg? RfRRtER ’iiRt'o fRRTRtR i 

RgR l ^CR^ RR?f%«?5 RERR fRRR> R$E5R RtlRR RRRIWt 4R° 
4? R&R3 CRRR ^Rf RER RER W° RtER Rt: RR£f faPpUlRt o||R'o|< 
gtt? i£W'SRj’rflWRt %RC? I ^ 

STR<W RlfR f^rr RlfR rr ^r® *3er RtRt ^er 


0) ^5? RR^RERR RtER fRljf'o 3ER RTR I 'RTRTF® ‘3'o’foCR? 

RURT^t? ajf^RWRl^ ^»f? R? 1%^ 5't>'ol<J RRl^® if) ©t'l'olcR? 
^R? Rt^fJtRR c l RCR? Sf«nR? WR I RR'fTS 5 <3 fsrM RtfR? RMJRt? 


Sft^RT? RS0R RRIFp i£R5^| ?? I RfRRnt^ RRF fe? RR^fCR? 

RHIR R'GRt? Stiffs. 21?®!^! RtRl RI^'S CRPR 'Q ’ftfRCR 
'5rf s fflRR e l RR R^ITRtf ^ RHlRt RC? RTl^t I RRH^tlR? 

Rf?R5R ^5 RUR, W >5? fRRRRTR sltCR^ I 


^d>vjj g 

1. Michael, Whitefield. The salt sea-accident or design ? New 

■* • .. 

scientist 1, p. 14. April 1982.. 

- " j • - *“ 
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S <t 8 


'QRK rrr 4R$. rer ^r 

i iftR crcr w r*»r* 'Q ^riJ^r rirtcr gfi? 

RfRT ^R 5 RcRc^f i c'oNIciu 2^5 ^^R 



“il's»*ll*i) i 


^H«n *tfta? m *tvo^n b-o «m *ttft, sjf&s 

1 

'*ii i ni ^ tti^fri ^pu ’i^fvoij fro 5 «ro ^sfa, vsw ^rat 

•tft C*I, 5k<lfl f\b4(M>l^ C^TOj C^ '^'3TTt e?^]*) ^PiTC^f 

^Rf^\s IfejR v£) 'st^\<\ *RTC<fR Rl'tW Pi®ic*i «y*t ^ RR 1 

^1^ ^j^PC^R $*2? Rf ?)CR, WR RtfR ^'S'GJ f^RT^t 

*Rt<f nf5c<P^ RER TgtffR RR| ^C<JCR (gg ^RP© bnb g 'b) I ^5JR 4 
g’c5lt crc*r *nw crr rr 1 4 rurkr re*tr rt^r or fan 

<PW IR R>CR^ ^f&, CR v©<J«1 ^MC^fR I 

^RtRft '*pr rTrr m \ *ttfR ri rrKcr 1 ^©Rt\ ri^r cr 

RTfi CRtR '©t *{Rt R^©J I 

CrH 1r«ic*iR RtRJCT R**l^fo RR Rc®1 fcTRtf^R ^U9 <1^ R^^tR? ^ff*p© 
RR RtR WI f^©pmsl, WRtfg, RtRT-RlfR 'S RHt-Rlfaf rcr 4R^ 
C*TtalPr <2FCR RfR& >\*^4 RR I R^Rlw vaaH VC«1 

RvsRsvc ^WffwtOT RRRTtR RRtRtR RT$ RKR, R^3» <3 fa*T 

RtfaRR RtRJER RT ^\ffo© RSR fRR Rt i 

*Mfi<P R*ll*r '?l < £ v © fRRfR R$liC* 1 R RttyC^ R\“! ^f%R RJR^t RRR 
<1CRCR I ^il^M vSRfRf^ ^^5 CRTOOTIc^ Rjfa Tl^R^R 
^1^IC«1 €fR* 'iRv I^RR Rf^5 CRR f^TPR W! 2ftfR R3H 
t^RR RJR^f C^C^t Rt^TTR ^R3[R RC?RR I ^*1 m I £5\ RRTtRRR 
RRfR I 

^rfRRT^ ^TR%f RTOU5JR CRt Rjft 

R'sR c ll'® RR^ I ^pfT§t CR*t'0d®irc^ > 0 R^RR ^PTTR R^R 
CRRRRR RfRTER CRR Rjfot>R RRtRJ R^IR I 
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80* RSsR 


*lRsi RrR W RfsjRR WI RRRS? Rt*R osRpfsfo 
CR*f'SC=1lco 'StN'Si W(, ctR RtR 5 ^* *llf*RlfW ^5f*ftfgg 

■ ‘jPR* *c?j !£<!>(,$, i gtRriR aids •^•h -gf <f>=i ^14 i ^iRg ■‘jR^rnTR 

^co R<JI* <13H ^|Vbl C?>R 3R CTR RrR Rr R3 I 




g <tb 1%R$ RR ^mRRTf* <3 ^fsrft 4R?. 4 "fOPR W3^f 

RH^oR <T? ’jft ^RTSR 4R^ Rt^R CR^*R Ritfl 
43*®5R WEf3 ^TPH ^TRT*f ^< ^R sRR I RR 

'sioi'd wrg; i ^wk ^r *Rt«ti 'SiMcs ■*c s t 4 Rre?i 

^Ici^ eaR ^=HIcs?. ^ofORiR' fsr'SaRI *P<1 I 


4 R*Rlft> <\ g (2-8 'SfRtUoR RC5f ^ITCRRRI <IRT I 



*£ g 'bi W '3RR RR RR •ICOlW't ^ft -pt-acsii 3lf%^ 4^1 

^f’R sRH 'S OSrjlRtf?! ^ | 

4 RwR io g e RR!0s<1 33RIJR oilwlMI 3Rt 5>C3t* I 



*<? g 'b* 4'3S. RRT ^*tWt sRR ^-at.0 o ’^ps ¥R oltis ^31 

R R t ^ft RtR Rhi* ’R’-'TOr 

'ST'RRRt*! l 

K • 

.^oftOT ±o g.^ mmm ^n^rt^rs ^t sjlml'z <^\»it<v?rf\s 
\q f*R *\3*»\'$C<F ^FTstf 4RK ^ ^if^W 5 ? 'STpSTtUr^ 

qi<nw f^raoH ^<f° wrsn^T? w 

Cffi I 

TT^tf^WR^ ortwl^ c^Tt^t ^ 

<\®f<<t> ^rt ^r% ^rS^rr <rc*r ^ i v .f^ra 
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800 


^ viijHifD ftra 'q-rai 

fwt-^mt ^e<h, ^Ht v£i viUhi^ v©t^ ^n <w 


^ § 


'P*t ^3 f^O *rf?i*j^f ^C<1 I o|<?ll IbC'd 
S^g<h o ^rs 2p*tv?n ^<^1 


o&Pi&iSK&t. tivpiS&bii'Ji-,* 

$> 'spn r*t *\, ‘RR o *rf 5 5rsra ^rs, 'otc'T^r 

Rm 2fR' !> IM < P; *|R OETSRT *TR 


V5RI ol l H I 's R (R, RT R^ 4??. Rt R^ *rfto 

^5it? ^ITC^ lit TjfCIR RRIRfiR ^£PR R^ ’RJfiff Rtftp I 

■s>R f^5 ^ R*ft3R '§ < ’TCR I RR ^iRR 

c^ Rr 5 «« ^5 to rc*i m rw *s\ 'Rt’Ri 1 ®flR, 

3jj rq% ^’f^ 'Sfft^; 4R iSR# Rt 5 ^ 4 <>Rh RSBRSTC^R RW 

Risr ^^<1 bi<Rt^ 44RRM RR 5 ^ Wt*tiw R'PPJS fR^fR 
RRte RRR ^R» I R CRRR RtR RIR ^5 I 4 «lRR R’RTCRRKRs 

W’R C^r RR S 4 RsR ^< R <R 'RR 'R’RR '’iRR RW I 


b | <R ^s 3 tT5tR^ RRRtc'R 'sri <jRfR RHR^R *tR RK5 I 4 *tRR 

>)>ia4 w Rto ^ 1®g feg to R^ R^ 

5f^c( <pt<j ^ -snR i $RRr R^ R^ 'sr^R *jR^ % % 

^ pp b *rr cttr as?i rw rt?® cr R^ RRfiR 5 RRa R^® 

<jrc<t l (£)-«!C«$, ^JR RR^tW $RR "5R <3 ^RS RTR RCR RER TR; 

fifRR Ri?Rt 'SIMTR ^HRl ^R , 5'3 ’fRTI R=5 -acilt^ I 

iftPTR RfR^ SRf^'t 'O^rt <3 -SRRaFlR 

f®§t ^.V RR5 (RS-RR ^’R ftw 5 C^i ^RR i crRr «a ^ C*H 
R^o k®i crRr ^iR^ ^3^ ^ 

f^R (RRR RUR to RR I R^fTiSFC 5 !, R^R (R’fR R 5 ^ 


sftiR 5 1 

<3 -*f%OR ■sjifRff Tn^R 


■^It (R^s ’ffR I 'SRjRc 1 ^ ^n^T *$ ^ 

(<n^® R*or R^ <R^ 1 
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808 



% \b8 toi^ri ■sprra 2 )ojicw*i tottoi; ‘t'srsrra ^ too ^cg 

TOTO TOT l’ TOT, TO TOTO? ^rot f^ntt*r 

v l^'©>»l>j*l '?[cn C^t^T I 

oral ^toto ^ (^t) fsro ctoj 5 ^oto *r5roi fro 

tf^s to i gtTO $*t^s to w wra *nfi TOit toto top© 
to^r, tort ^5t*t to c^ i 

^ TOftfi^ 5 ^rm frpsnf^i 5 <tott wr®r *r# ’fiost TOift i 

^5R*n, O lf aaH *NtTO 5e Tf 5 ® gfT^f^ 5 ^JT'Tra 4T>1^ 

"tfsr® toi ct, 4 <to 3 ^r&^s *ro i 

■^>rra oiw i f^ N 5 viU^ra sr® srrf%^ f^sra •ito pf to to> 
c^rfwra fk’t i fro fftro toi <3K?Pi?.ft to?. to£p§T 

fH CTO3 "SJK] <ICTO TO 5 !?! TORI I (TI’TO ^TO ^’TO 
gf| <afvo<>vo|C.^ OSfC’t 3. > R»c e ll^i'5l'S TO? 8o fsr5H £T§ TO 5 
<GTO! TOJ3 ^5T I fg^cj CTO '- 'o i%g 1^2 l WG-llfD gsR 

oiha^ i fe^xro gro ^srrcg ^‘jj 8o-h, gro i c^tferni f^rgw tot^ 

<)l|iys f*TCTO orrrf% $MO gtw ^TtTOfi? TO*H I -3Plt*1 1*PM f*!C?I 

c=tjt 1% TF^t g?TOTOI TO 5 !?! fTO^i C^TC^ I TOs ^JTO TOfrfro 5 

’srBgra c^t% g?.w#?r fro®! ^ i 


c^tfhr giTO?r fro? ^qto ^ frofa c^rnrr^ ’’fftf^sc^ i 

io to*! viUnlfS TO> i8 4fsf*l Rc<p«1 ^itn>i?j CTOTTO to 


'ST&ra i?R! 'TO® ^ i TO fstfgU TOt ^TTTO ofTOJ TO 5 IflW g’^'f R'0'3» 

toi tos ^ toi TO’T'e 'srw gfeit i ■ 9 tTf^ tta 


ri 7ft?fiJM>«i crop c^pn o<p 'toi i >yBt io Rifted ' 5 n;'8 csrt’t 

^1«r5K^ CTO 5 CTO’T I ^ fTOI sJI^Rxp 

I TO 5 ^®Tt TOI fTO^ Pl^tJ 'TO^. '^'ssl v » ^ «ic s llR> < l> 


’ c i6 7 n i "toi cTO 5 ^ ■*n>*fl ^i^ 'Sftcat TOfro »5 w*i vj'Cco 

«ft^C^ '©I ^<1*11 <plcol ^?Ht C 7 ^? I 


TO ’’TO, 4 i ^C c t^ ’lQl\f^> (TT? ^ cole's fsiTOl O 
f*pRlfewo ■sj*ITTO gTTO TO> <ITTO ^rr C^ ^1 TOft I ^Tl («I1) 
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fncwt maW £ Rn?*re *u> *hI^ 
ct «i? «rrfl wf f^> <^it ^ 

srffc* Vic's i 



^jfsfa '5^*0 C^oTSRT! C^l C^®T ^(<PW?t %’t*F5 <5X3 

<4^, 0o | a i TWi H CiMOrS ^R7 C*t 51t«nl-» 

» 

CS'l^f ' 5 t^R W «fPP I CvftNol 

csi jftoMw-wiSt t 

o||?)l'ofi> 4W® (^n)-ai^ C*ffa Rife'S) Rm> 

tRr® i wr fk c#t fro? ’iR-u'o 

>i>j<Mfaj\®r?j f%<g ^ctilVl I ar$ 'Sj\sjf>tlTJw ’“'lit f^WUft^l Rc^lM 
OTR'fT Wt I 4 f^TORt ^*f<t R'SlRo (R'SetR-* ^llwlMl $R>»«:*tJ 

s s iro-vi 'Snrn^cM ^jNjt Reties i 



4b 8 iso vo|CW< ^*RI •‘PwtVil^, '®|ynt<p 

£^1*^ 'skn* ^fS f^r ^5 R^! 

va)|<4lM>tTJ ^*|<)\S *|vs (^5ft)-^ ^f5R^I ^X|fD\o *H>*i|<J Rt<P ^R'O <PC51 
*tf <3 8 tr8 ^TfflC©<r ^iWIMltl WT I 




^ 8 i4 csTsrRf cswi-a w^ftrsf ^rc*u sfr^t ^Rrt'e i 

c^r w ^r*rc« ^ Rutfra ^cs i 4t>r l^rsn^r « 

'srtt ^rsfwtnnj RV3 'ad^l'® »iidu Rn*fHd i '©i$i 
c«t ^ refcrc i 
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5 oTM-<M' 5|[CT RasH 


8'2<b 

('Sit) gg>fc> ^[■'iRR'o gSRt gl c^srsn 

gt f^i (wt) cwt^cgg fggrg grfg^ ghng wi 

sfg^g ggfS CTTW®fra 'aPWSJ I 'SRI (R1) gT3 gtg 3 1'o < P C1?!l<) 

■'flu's fggggT%gg '3^r®T^ ^llfe-sr^g ■'It^fWI ^IbfD ’°'T§ fgg*fa ^T 

WIR, ^f5-<T®?f, gjt<S ggg. <R^g H % iOO 

wnitreg Rir^rjni wtRif^ i ^3 ggfi>g grfg tgg*fa 
^ g =rrf^ (5§ g ° bog wmr®), ggt-oRt^ (gs g § yso 

orrgR), gg$,*rgj gii>f% (gg g g ioo omn^) i 

ggg, g? gcg]R><t> 'Q c (tg^t ‘2<'&3iPi<» giWfg <jR^ i 

gfftgrc'sg , oi'»ic<5<i wrt g^cgg gg g^g ggt gr cg*ft Reg 
gr^s gttg gi g^rgg ^gg tgg;g g«rg cwiftg i ^gg %g gg 
^gvsmg g-gg grfw ^flgRag eggs® fgfgg 0133^ %gfgg gtg 
m ’ong^f'sgi fggf^ gsgtg ggg, gg wi ggrg giftg ggrs. «1%ra 
cgtg g ggtgg gfcrt gfe> grtg i ggr-%5 ^'3gi'3 ggrgt 

g*g i ^cg Ror# g^ggst^ g g&gig 'Stri g# grtg ° 

y 'sgrcg fte cgiggg ^rt^Rg; 

;>. mtgregg ggg grfg Rwtgtgg tg*^ gjg^fg R«ig; w! wgrgwi 

fgsg.gr ^ggf^ grfg ggggrg; 

o. ^rgjgtt^g ^»Rg cgt® ^i ggg. %t ^ggtgtgg ^trt gtgRt% *# 
^grgfg gtfffas gr gw; 

8. gtl^g ^gtgHff e5tf^g> 'sgt'sg; gg?. 

“ • I 

e. igR's cgrRgmvsg ggg^g *tgr wrrft i 



gg g <i<t c^mt fg 5 cgtg f*t*rpn tgUiwig ^rt 

C3mpsrf% 




'O 




fggcg 


g® RtRTMt <R1 ^CTR^. 



v* s <?v ^©trgg ^gg w?g ggg greggw 

g^gt gegf^gr ^ixgg i srt g^ ggg f^f 

i » i. •* . * t 

mm i 
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80^ 


'5TR-?^5fn7T fWH 


^rrmre (^n) fctsrn ^i 1 

Rwf5 *\ t vs ^rnnw? ^TT-?nTf] aj 1 (.<=1 1 fb\» i 



^ o 'bo fv©r«i, Irrf^T < PC.‘5iC5. c i ^I<pI“1 »<»»«^1 <3 ifl' 3 T?. 

WRFM C^fsn^f?! «rc.«ij ^®f •$£"<*! ^r§; 'SroS^Rf 'srfft 

^t ^Ht ^rm 'Shjh ^fi ’em 
wrh ^^sT csTsnr^ 1 ^srj 

f%? '®<[ G ^>131 '£|'3R > 1*sj'lT?l *JMl >1^J R^J^ 

^11 

g iifviH<i ^ fw?i ^ g m 'airair^ ^iwr^ri ^<n 1 

wm*f C^ C#f&T3 *T5!T * g ^ ^ * S W8 

?mtmHi ^jMrr 1 m?m- *r>u g r\*r * g 

iG8 '3||<J|C'0 wn^nf^a AWCfe I 



^ g 'bi R>R, RR ^lt-hl*ft*il<5^?. '©lo 

m*t sHlf^® •^wc^'i •T^t-Hl°1l 4^. v »lc's < pc.-flt.^H 
*Rt5 g ^ wR*lh 'src^fT ^wc^t 'Ai'iJ^Ul; 

^ftfrr^ ^IlC^f ^RT c.4M 'oilc5. Rf? '®5 > 'Q v ®lc , rs 

'»l W*^ WtR Rf I 

g <tv ^r?n^® 4 Rrofi> 'snwitHi ?rji \ 



*** S 'b'O ^J?, f%R, frrR C^R|CW^C<P G *fTf=R *W 

sfw’fa <pmh «4R* RR -ffa ^$zs* 

^ c«f?r e t ■’tor i ^mrr^ vs ^ 5 Rj $*rt^ ^srrc* fa? ^rtt 
*tffa 'tot ^rgK ^ to® ^ 5 . 1 
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80V 


'f-wN fwft b g 'Jjns '5tr?rn^s ri^iji 

^t <s^ ‘ftn arrant ^Twi^itt ^ centf ^t*R 

<i'e s <nfD ^ o «ii<jk.'B rwi ^<n ?c<jc,^ i 




^ 8 48 ' : ^ *Q3* ^W?H TR *mn 'StlQ CJTC^CtH 

4^?. C^P C^TSTTOT?^ ^'I<PM 'Q <jf«rft C*n?P ftfRP WH 
?pc?r? -Rbfn s$j^i fa 'srnu c^R j jfS < p'si (*iiol '“iiC'Jfi 

jjf&iWl RTCS? ^RT) ■®TC t f?TR s fa'SaTRf S '^fw C'STSRTt 
■jfajsfT^ ^<3 'SM <i) STRTR C*f*f <pcsI l 

®<F 4<ri <RT T’W" * S ii<i i>i 8 i°8 

o||?ll'S>fSJ« fastfa® 'illWIb'R ?nn i.!MC$ i 

y Mu> 

& 

g b-i ^ 9i IM4 U? 'afCVR *!«( ^St'al *TC«I ^Mt'S ’iHW R I 
xjfa *rBTRT (RR^T 'slc'rsire, *TT?Tf 

faRfaM fat's fatfR w i 'srfa 'sRrtt RRprsi^'Wft i 

^rffjT^ fai-f'ihfa s 

faf%3 oi fTTR^s Alfa's ^TTfT^ f^fR^T?! (faSstfap ^Tl^ 4<J 
arrc^tt sf^R $t?rt^ i 'srnrft'sr 'sk<t ftsfafa'5 

J^fRNl g 

'STM'® ^ S i'JsS, « g i<5>o, 'to g t?>s, ^ S cfctr, 4 § <i(>, S 8 (Hr, io 
; ff, io % b, io % b% iO g }, io g «, i« g 8, i'b g i*, i'b g io, 

g b<t, ib g toto, i'to g b<\, i^ g Ws>, i^ g S*, *i 8 ki l 






R g Vi: 'Q^rf »TT C^T, 'dipt ill's ’jfS *?<.<!I® 'StlO 

f^jffpnr ^HT afaS, f*H(fa «PWf^, '0(lt # tfa2tW I 'SI'S 'Sf’fsR 

’T'SHOR *RJ 'Sl^'tlt <tUt* I 
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80 & 


?r© ^trj ^m«iM 'Srj f^r-oq *o § 'bs ^rraire 

?Jfflf ^31 ^Kic^. i 



^ % Vbr ^R *N^TRT OTM ^t><n ?TFT c^R*i 

^ Rira - ^wh i 4fi> ^jR fc*t*ij i 

RR R^t4 4wc^*i *(*r i <^mt ■*rt ^ c*r 

RR ^R>$ 1 


^tgjf^ ' 5 Pf ^F*£*f R^vdvbIC^I *jf§ <PC^ # i 

*i<R^ RR$ ^*1Tt^>, RlW-’^fsTT 'SRTJtft 4Wt ^I^SfcHjia 

^fl ^wc5^- Rroft tR^ *oi«>$iw ^TCcrrf^s i 

> S *, <* § £8, bO S ifc, ^ S * ^ll*lltvs>4 m^TI^PT^ OT^n 
OT^s *fft<J l 



(^igi^ ^‘*n*n) ^n? c*rmt R«ira s c^wa 

*reht* *tR R«i*r^t ^iMt^^r < fl'Q 

'olw (^pmr Rt*H *llR(.'© wc*i ^Tt'Q 4^ C^R 

W <pc*HI ^T ^f-t^©M <pc<RI (J%*> i*T Rttfl *H) I ^FfiR 
'NlR 'olc < P whin RV5 Rpfiltfl 4^> ^Ic<p ^RR 
4^?^? *r^t (^rr ni^i) ^Htc^i i 

^ff (^)-c$ f*w vbhi'^ra *nfiw w«ii5i <hR^ ^o § 0cs> ^rgit^i 

W ^IC*l!tH ^<11 I 



*v g <o ^r, c^mt ^t, ^iigR ^iR <iw Rjtrto* 

R^t ^rft * 5 tor- ^ijrre. 4 *r c<?h $®tt% 
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% 


R'seM 


• 4 « 

gsIru^m 3 4 tR fwG» js trc?r? ^j's 

c^t^rat ? 3c f’fro *rt? 



*v s ?r, csm\ ost? #t- ^srtfH ^ fRRiR 5 f^rmGsij 

fRR RW ^tft <PM1, <U'©I'» ifpsjR C^R 

^rtc^, c? csirtcr? ^strt ?tfig? Rtfwt? rRtr rtg» 

asm ftjrm ?*?re ’ft? i #f csm?t g»e? crrc? 

Rt? 



Ctfr S ^'O f'opR Rff? R?T? GoTRfiGT? WRJ < PwR(. cr H ?l^> 'S fRR, C?R 

^tGs Gom?T fRJttR ?RG5 ’ft? 4??. ^t? R^TtR 

RRF® ’it? 4RS.^o^oT !W*t ?*? I 
^’R? tisftiRvo WiTTR f'©*lfi>C's C? Rt^ft 'at 

<MOa ~5JF\ ^rt?tw?c^ ^RRtlR WtGTTbRT? ^flRGa ^ I ’fRR 
?^ c fR? 'Q R?R ^TFgT^ “^fftR 5 ^t? fRS| «CT5 y|?fHM> ^ftR? WlR’??’ 

?tf^ RTR <P C? C5? RIG© fRR « ?R -^fttR I ?T© 'Q f^RR? ^’f<Ftft Wi^ 
io % ofnrtGs? mRiRtra ^RjtRjt ?»?t rc«u.^ i 

• ’jfsftf? opft? Rf%R >t»(i)<pM RfR ^C?? "RRfRC? 5 til? 5 ?!? ^ 

RRWHR ? RRfR Rt©, ^sTRGR ^jRff? »# CRfRfiR ^© f^lft 
fRR '5TR of’iR CRIRTC? fbfl^rff ?F© I ^JJR? fRC? 3 ISs^lS)'o|w <K? 
RRt ^fsfft? GttRTCR? 'ST’tRHt ^ft? 3 '© 'oi'oj'a) ^ I sfRtR© CR RRRCR 

Rtf? i£|R?, RfSf RR’fHt? «T»tC? 4RtTR >ft?R SffSRrt blftw RVQRt '©IR®? 

■RC3 RW I ^Rf’FsfiR, Ib^RjIff ?TG© 'Sfl^ffRS CR'TR;? WtTTt? 3 

RSKtRGt? «[W5rnR'#?R? f^ft R®? Rt© Rt I 

*> k « » «. * 

’Sltft^ RRR7R •‘^ffstfft? 3 ^©T? ^RR 3 ? bNRc<P 
CRGF t%g (R5R if?GT? ^ e fRRi% RtR Ws ’TT?Gj 

•*jfvt% c«ft?5if?R? C?*f 1%^ ^srftn R%? I ttR 


?orhr? ^ c lR ? tf^ 
'STtRtCR? CRt? 
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88i 

tor i>'NPiw 4*H'»1 c« ^rans C3, C3 33t3 4% f^s? tor 
bR f ro 43RT3 \«fa to, ot$ 33C33 3t<j #1 4TO3 

sRfsH TO TOI 433‘4R.<I TO FTC33 (3 C^PT ^1C3 <jf5l% itf %TO 
3313 43%3 43 ° i( j 3 ftv 5 ^ 7T5TR 43> 3Fs 33; TO F1C33 43*313 

■$i#»rt3 < jf«rfk fro ^ to to i ^C33it33 ^r#tn 3% TO3t 

4 % tor% i 43 to 4 ? 331 % cwra to 4 <%; 

■TOT, Ff^tro 5 TON c R3C33 4C*R> 333 TO 43 43* C33 3 ’ 3 JOT 

fro ^ ^f str 3> 43° 31% wt <3 333 ( < jf«!% to 8 ^ to) to 

to cw %«#« fro ^ TO TO I 

fro? 33MC3 F1C33 volTOail i^o° fe® C3S 333 ^3C3 313 

TO! ‘llt'iR vsT33l4l ioo° C3S-4 C*TC^I TO3 I 

^33*5 vTO ' 5 RJ 33 TO3 f33f% fTO 5 43? 43 " 5 T^ 
«tt%3 333TO TOTO 3333TTO CTO C3*ft I 43 ^r#t3 ^£3 333 
3113 ^80 31% %3 43? TOfTO 3333*13 3% %3 I %R f3*?3t 

3i*s fi%fft to #to 3 f^pro* TOjf^rc* 43 ? 3ro» to 

■®«t® i 4 33*3 totoi 4 Pto ^13 %i|H <> 3=313 fro* ^Ricra 

TOR3 3*C33 43? <J%ft 3133* 4^ TO %3 'Q 31TO* f3% 3f33l3^g* 
3R13 3WTC3 TO1WTO* *TO C3TO3l^t '0MT*T 3RF5 TO3R TOR l 



$V o vi 'snog^Ri ^rtf3 < p|'Si r it < p 'Q *«i$j<i sTPrPTCT 5 ^’fc® c£ft%5 

l vs|^jg '? 3 C 1 ^ 433 t<pR W 3 f $?3 31 C 3 ^ 3 T|JTS [3 
■*tTf% ^(.'s v ®lc^ J 3l*hj 3><it's *tT3^ 431 C3 PfC'St'Q 
TO3TO 3VSf R.°n 3t I 

^ ^ITO ^TH (3H) 3tC3 f^t? C3C3 3^^ TO3 
TOR 31% Ws3 ^331^% ^33 C3 '*TTf% C3C3 413% C3%3 
33t 3CTO I f^f3 C33 3*333^! %33 3t ^TO ^31 (W!) 43^ 
3%33 3f^ S^i'o '5HF33 33T3 3T^3 ^felf^3 I 

3%33 TO, TO5%’ 3#33 %f3 '^313 (3SIT) RTO f3C5t3 TOR 
C3 333C3 ij’SR 3%3 ^®TC3 31% Sf3R TO 33 I TO33 3TC33 f%3 
3# C¥C5 ^3 TO 313 43?. 31% TO33C3 %C3 CTOl I 


www.waytojannah.com 

























































































883 

*t®TMJo^C* , 1* ^St vjB|v 3 3.0^ CbNMlPl I <j|Rj<P 

vjfScv© ct>i< 5 MiRic<p ^rr*t < iK*Bi <ifa c^r^> f^j <^ f^> *im 33 *n, <ti 

<T»|<lM <£$f> 'SRW] 'SW I 3C°^ ^rm^fT, 

^fcj^ratf*f ^11 (71, Hps 

^R3 v£R^ C^H f%®^T ’SrW'Shg*! 'sH <3^ <P?ftva *fR3 *TT I 

ftw ww *nn ^r *Jfef <tRi«i ftct> 

^rm i srifiJ ^rt i c^f5 c^f5 

CbMM fp! ^R*flt (TNT TOT %*t^5 ^Tlt^RRS, (TJT^RI ^Rf 

(7NR*T <lll®13 *t)ct> ^R>C* 3IIW 
^trj ^ i 

£f5^5 vgfi|<^^\3 i£\ \53ft 'StM'GJ ^^^(TRT ' 5 Fa 

qiR f? 3tf5 *fR3 ^V c^t ^tw 'SRJHJ (75T l 

'5T3jf? <s T^W^ 3$ 0»C^ ^T?J, ^5 ^5 

OT^t (7 tH, ^R'Q ^wR'Q ?n$R3? ft*fH f^iw Cl^ ^fR^I 

ft*pf «rf?prt«t ‘ 5 fff^ 'Q ^Rft 'ita K°T ^TG>f v£l^ ’STl^S <3 %*ra 

feffs 'Q ^fS I ^'5)c's (71 C^C<J> 

^ffcf (TT'QTTTra ?R*fJ ^^fiTTR! <K*J<J>f& 2 3HCC « 

PpHE re ffsFFT^ f^*l C^ T>f?Pf W^ (TTR^ STI^f^Tf^ vitSf*« 1 ; 

^5? ^tt*f ^ra; wKKTra Rc^l^ ^ ^ 'Srsimpt 

'5rl3.l'Sr^f6'SC c llc < i 5 v ]fttsf ftc*J *nn I 3SbrO >ilc«i ^jMlQillTI 

31 (7TR 5 TO1 4p f^5 I 3^3^ ^TlW? W1 

C 7 R ,S ^^ Wf^TR^ ^RRW WWfft vjfw^t 3TJ ^JlC^ cStf%<3 <3 

^ i c<^ r 3W ^ ^ i ^fR^ wcaUi ^ ^ 

3?I I }fe\S8 ^R 5 ^ ?3 C«lR<^<l Sftcf^rf^ 3^ I 3^R^ 


a.6$\$&u 

3<^ s *rf ^ig 13 ^r^r, 

^pRrt^% ^w*i? f^s^ic*nc3 ^nin^ *tc*f 

^ 3 ^ i 

^'»iw 3tyc3 ^ to R'csiRi'o ^rf^s \^jc«iit>Hi 

’^t 5 f8-3 ^ OTOTIW I 

^ '5|R c ilO'il 3C^c3 >!3lf^W 1 jfi> ^RT 05 ^ Rc^I^t lf tf3 5 

^ 'siTtm^ef *»tf^Rr i =5n^ c t ^r? 
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(Big Bang) R’SRRR (expansion) *1% I 4Rfi> WRR 4 $ CR 

^nRTRRR "tf^ c*r rw RRfsRR ^er ^r?. R^t*a?pR (big 

crunch) ' 5 TT s JjC i i sjPMR 3.CR <il(R >4R° ^5(f^ ^g ) ^sj% ^ ^o 

R>*fR *rfa*ivs ^er i ^trh 4®eri err wr ^r R^fct^HC RR 

RTRTER RR>R R^ffRE'SJR ^1% R£R 4 fRRER * § V><\ <£Ri ^ g io8 

ornrfwn? ^rfERtRR'G c®r?ft <re® rter i 



8 



■^°i (c?[ i'll!) ostrri ■RfR^lc'® str*) rr irr?. 

"TRT R*ER CRERT CR ^IoIM 'illgjl^ ^jf&R ^bll 
(4R?, fofnX fRR^RRtR 'SflR'RH RRCRR I P(t>«^ 'oilgK 

■yr?r 



4t eric's ^tsr ^f?R-oi rttr r"Rc¥ 'Q rerr c hr %c'*rc*tT 

g^jct <(5^5 fRER*| l ^jf£ 'StRE'oR r^rj 5 n*i (5 (.-M >srt 

^31 (R fRE*tR R'#® 4R ^RtRRR fRRTt'® #RfR'Et^t ®t«RR 
vbfclS^ R | Rtt*f R^R RRER f®R RCRR (7#? “fRRR” RTRR* imm 
sftsf® f^prsa ftcRCR ETfft RR l 'Sil^t'SifS ibroi RTER Rian OR 5 

p rer f*®fR Rf«^ «i«j»|(.<ki #r, fRf%*j crerr #rr 'Q 

gft ^fc) -^ '5rR\5 ^ W IC'0 $3R «TT« R>R1R ^(ERIR RR I o|r 5$C*HR R<5Ct>C?J 
^Ef RERTRl ORPfR Theory of Evolution Rt 2(1*1 Scutum ^RR RERt 

«r»R f^R rser i 2 T*m x*wi*iwr ririrterir ft^© crrrir rr$ 

\0R li^RR fi^TR spiRT® RR I CRE^> ^wt R3R Wlfft^ 4<jg. RTR 
^(ICRR fWRRR RRE3i ^R^R CRR RTR*ft ft*T RT; RRS. 

3jh< <jft's <Jl^RC«R RaaH Resist 'oMRtRl RR ®tRI f^®T 'sfc f^fR 
RR WRTER ^jfliWlR (RR <PWR fR I 

RTt‘ s> R 3Rl*R 'srr*f7TRT 2J^% 'Si’IIR^ ^*R ^lo)^ 5 1c<^*tT t>l«llc.®1 (R 
(RR fiwr f t RR ^R Ri:RT ^R 5 R^R ^R^(R RIW ”f^R?IRt 1^® 

■RR1RR ^R?. RRlR^ (R ^RSR R^R ^fS^®R *tfRR s ?RI RT^Rlft RJR^ 
RIRg. ^TRR'Q ^US RtR vflt RW R^R WffRR fR 1 ?!# "?CR 

'®IC'o CRR RRt^ CR^ I 


^ir^ra s 

1. The Wonders of Life on Earth. Editors of Life and Lincoln 
Barnett. Prentice-Hall International, London, p. 9, 1963. 
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^ ( 3 *rcr e f w) n^*R ^r cR*Hife^ g “rePRf 

C$f 4”5R Refer ^R <R C'sPrft^R <JFT TjfeR C^R 

^ R^C?I H g tro-to 'OjRiC'Sfl RC5f R’SilR'S ^ic^lo^l ^Rf *«IC* I 



^ g C^> “OaPRT (4?R fefS C*0 C®PRT (C*fR 

f^^TPTt ftto) Tf'Q, ^KRftR ^R 1*W fHC'STC^ 

TJ3R ^R r feg ^R ^Sfrf^ fe 5 ^ ^s|R 

C^R ^SRR fel R n^RT, fen C^RR ^TtjpPR 
^KR ^ C^H Rft *nwi” 

47^3 ^ C^R <R ^ (fet)-n W# ^ C*fI*l(R RWlft fe R ? 

\sBTI 2ROT (M'< ^ ^RFsI ^ oRTRJ ^nRfe^3 

bMfCvsf I ^$jK 4 *R7Rn (RR '8?)<Mni*RR ^TCRn C^R ^1 nt 

fet R I fe? ^ Wfffen> ^RK fen *flv?T <PC<1 C^R I 

fe?- nnTRn >iRife<j> ^ sr^rj cnR njfern RRcfe (ri) fen 
Swcwc^ rr^r n>m fenr^n cn, ^ ^ 'RsH (fe 

Refer 'SrlR)<i RWJ Rffe] ^RlR ^fv&l'Q ^R r ^*i CnR fefen CRRR R 

^tfr n^R'e ot:* 5|R (t^ Rfe) i wstr <hc«i<i aids 

(feR ^rfeiftoR *iife-5Ri*f trirrt enn i 



** s vov vsnf5i ^rm ^ c^ihr 5 rsr ^nferR; ^tpr 

'TffeR?p| C^RICHn 'SRT 4<J SRR | RWR ^l<>R 

VstC^n RRR <W MWRC4 RWT 

Rtnt fenfer, nfe3 ^srt R&*^ c t i” * 
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R'ssh 

^rraK'S ^ft ?#T5. (wt) « ^ft (^ft)-^ c^im'ra ^*fc¥ 
^ft«t ^<n ~5&m i c^m^? *m?R srj votware *rrfe 

f^Wf^R I ^ ^l I SI I vs bigfl-b-'Sbio sPTCSf 

^lc e lll&'s RCSIC5 I 





o 

o 



80 vs>isf ^>ir it rrf% 

^ItWR RRR'Q 2ff^ CSfRR SfRFRRR StFG Rfi£, ^>IRR 
<p|Si^ 'oiNi'o *i$hir, ^lc < ?'Q ^if&R f^rc5 

c*to? fwT^rf^rrsr i4r^T ree's ^R«if^«iN i ^igji^ ^ic^r 

f^ c^tr rstrrIr; f™nt erfa 



RRt ^ s oi-o^-ta fRf^ R’gmtRR 

$*tR CR RHT *TT% ^TCRIR R^RT RCR%I CT R^RR* ^ ^ftltC® 

<p<\\ ^erc^ i ^icrr £pp ^ ■*trt%?f r>ri rri rc^ic^. voi^i Rft 

cjvs (^t)-illR (MtR>, RRRiR, Rft ^n ('Sft)-^R ^ < ^'St*i R^l «£|Rs fiMlvSR 

(rrrT'q) i ftror r § vs r* crates ^n^f^ri rrh i 

UHt^ra («tw tf 2 ^) ^ 

CRRR CR>IR REjfRip^f lRC*tR <KR 3RR RlTOt RFalR RTCRJ 

R^i -2T&3 ^pNt^JtR RfS R>£R Rt CRlVa v ©«iC1'C*1 ^gR RJR fRtb (?TCR 
^Ic^l <4R® ^jfR :>0 R*f R5IR | <in>t 'Si'IRtR ^$*TCR f*t£R CRCRR RTW ftlcR RTR 
4R® fRRnJR'ff CR>tR ^TR PftR ^iRl'© RTR ^fRRI WfR R^RR'-S <i|R 
<JRR?JRR RRRt l €fW R^tRtRR RRRIR kRC^TR ^3 fRRFtR 

fRRns? <KR I ^R*fT> x5R£RR ^RR IhCR ^RTOt ^rf^FR ^RR '©RRR 
FfRfRR RpstRTR ^ ^5 RRRFt ^5RRf& fiftR ’Of^R RfR Rt 

fR^R^ RR I Rf%R <3 RRI ^iPbRIRJR fifT?l^ lJt4t'b1 RtR (Van 

Nostrand s Scientific Encyclopaedia, ^R R®, >^8^, ^§ i80^) I 
^5 (^rt)-^R RR>RR ^RR €fPO RwiRR R'QRTR RrrI^ ^IRI^ R® Xt % 
'RtRt^Rt R^Rt RCRR. I RRRiRR R^Rtf^R fRRRR RRR % Iri R^ 
^(TRTR I 
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S8<b 



s «tfirsapn ^?, ‘re w^T ,t r5?'8#' 's 

^rft ^°s F5-^sfre t^nrf^o ?’ ^aHT 

; 5R x !lt ^®fre, ‘^®T5 I ’ ^ot^r, ^5M C^srra f^C3 


wr^FN'a^t 'Q ^fft ?jft^ i^wffre ^ wtrrps ^ g iiH, ^ s i*>8 

ifsrfng i's ^ <4 wf i ^5 « Kgi ftwt 

77T3 <\ S <?8 7I?*tI3> 'aim ire ^Ic.=ll1&^> «C<1C^ I 


P&$&•<*& d 



*& % ^ «w?re fewp rt to, ^«rra ’Tsf 

c«n^ ^jf& # ^ror re 'em , 5K ,, Dt 

‘^rtfi^ r ‘apt^TTf 'augr^ r f^? '»it | 't4 

^©T 'STyjMH 


sfm*r csire <[H<j <w "fft<5 *nft c’fra m ^ 

\ 3 ^ra ^ s i^8 W?TRT® ^Tl^frl TOt $.«!(.!? I 


t k \>< fm '’■''«l*A' < K<0 


\\i&& Sf-« 

(i££ 5 stOii^fr# 



" 'jta ifi&i 


«" ,».*,«■£. 



'Oo § ^ 


Tsi<n f% orftrftre ^ ^ ? '©kw oi’tre c^p © ct, 

CWf i '*ff^w ^sfst 



'8W? WW Sf<M %T, ^Tt Wft m Ws^J5HT 
'aiKP i 'SW^ CFC?T C^t I 'alU'?«.f^ s T> ^TTtf^T ^oTC^ 

^m*t ^ft fwfa W* g W ^ 

-^sTvgf f^r >TT, TOt Pk.«m 5I§ Rc'sit'rsl '§t e l 4 < 



Wf ^RIC5 
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88®l 


So S bb ^Tjrt^ ^iHl < PM'i, RER PbPl^ ®lo ^RRTff^ ®RC4*i 

^Rt ^trerer t'shkii) 'iM Pimp's Pier rt«rt 

^ER I 


^ pRRfl> $. g bb 4 !, ^b 8 bo8 <SW. ^S> 8 bfc 'RnmSR'SJESR RE* 
'»l|t«llcHI ®RT 3.WCS2. I 



'so s bi& f®>Pt5 «?)R®e® <se® err ’tor, <flRt ^®c® r^r® RE® 

cr? i rtbt «ilffl ^Rt rPre® ®tr ^gjs rr rNr rtr 

4H^ r i iiiRfR®TER c®TRTE'iRE®'e (^® «i<irI re®) crr 

’TOT^JHTRER l 

^t?ra cRE® <3R° ^tR®E® ^® CRE® ERR RSRTR PlRtlfD ® 8 ^ 
>g s S c»(t ®(TR1E®R RE* «lIt®'!ID-11 R^Rt TOIE5 I 

^vg #RR *R R’RER^ * 8 b®8 ®!tRfE®R RE* f®5tfR® 

Rlt«llt>Hl R>RT RERE5 I 


o 6X &%£>1 filP V&vi &&■&$&&>- 


'So 8 ^o ^5tR (/*<lglRR) fRR*fR R’JERR RER7 ^R'fi* ^ CR f®fR 

E® l *lltRR E® Rtfl> ERE® RRRt RTOIE^R iflRt^SRR E®tRRT 
RT~(R %RER ERtfr fREt Rf^ER RE^R I 

'sr^RE® Rtfi> ERE® RSRIR PlRRft * 8 *tr 4R8. btr 8 S<\ RRT® 

RERR RE* RTERTRT! ®RT I 

RR«f <}f$tfk® RFJERR ^%R R®R RTtRTER Rr RRRR ® ^RT^t ^ 
RRJ Rtft l RRE5ER R® RRRR Rt^ERR ’tf^R (migration) I RRR 

Rftf®R ^R* CRE®t ^fR RfRR^R KR 'RfRE^ I Sflt’lf®RlPi® Rt 

fifTRlR® RER CRtft Rt R«jR®®tER RT^R RTRJ, RtfR 4Rt RSRtRR ERR3IR 
^IRTER r 9<1'®'I ®RE®T l stiff®® ^ffER fSTff®R RfRR^R CRRR 
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fen 

<1<RRI R R ’5RK l r*t >i^c^<3 RRR's RR RI'SRI 4R?, '»pR* J9 t ^STtf^'S 
TqtRRlR ^ RfRF <fWC^. I R^SffwttR fRl%g CR*t 'Q fH*[tgR 

^rtfR^R RfRR? RRi RRf ^R RfWsR Rl$RJ (7RR 'RTRfWt, 
'o|t2jpR|, RvSfSFlTf^ 'Q RR^U fN^g? I 

^tRR sm wrf^s rrr rrr cw 

PSRjrRjTS 'Q PlR^ fH^tg? R'aJ CR^RR CRRR WfpR 

WpRt^RRR (R^s CRRR I t° s RRR wtRR$ RpfRW CRfR 

#sr toc.§* l 

*#a$fo >5SJlo^il5o?j5Jli ^>31 &£■ $Zj\(yfj-rr 




oo g bA 4R?. '^R (Rt^RR) fRR*fR R\«<i ^IRI R1RTR ^RRRRSR 

« ilfxTOR CSlRTCRR RtRtRR <3 Rffe Rt<RT l RgR 
RtR 'M*?! CRtRWR WRT ' !5 rR°Rj Pd^fR RtRiR 


RTRm^ 'Q *}Plft 3 $Hr fRRRfS * S ibR 4ft°s k. g ^8 RT?TtW?R 
RRf pRJffRR WCRTWt RRt ^RTR. 1 

RfR3 RR RRR CRR> R^'S RT^CRR p5j[ %g RRRR R« 

v3 vSRtRR RRtR RlRTR-TR SftRRR I 

rpjcrr rtor rs. rr mwtn %rm i rrsr ^r^cr 

fRt*R ^STR ‘CRRffRR’ R°SRR RfRRTC'TR %f%C^ RRRR RS, P#g RR I 
bTRSR <lf^<l!<1 RCR ^SR SRCS, RtR P*K!S(R RRf|R melanocyte 
RRR I 4 CRR (RtR CRRTPlA R?. RR <4R° ’fg RplRRR Rs R£R ^SRT 
RR I ^ R^ iRpfg bTR5t ^WRR RR^MlRfRfS Rpi|R £f5TtR (Rf RRR 

iffa £fRR CRRRSTCR fWRR) CR^ RS£RR R^PtR^SRl H^RR bR^R 

«fR<lM< 1 C c R ^ 9 lP'»lC ? R v s'slti ^R (statum grannlosun) ^ gift's'® 
RR, RR R’t'R ^ RsCil'S) bR'bl CRRt RR I '^FoP'S’ I(R ^ RTRTR 

£t«fR (R^t R° ^ofR "2R Rf ^^sM'&iP'o (suntan) <tw 9 lI^B'o | " i «ft 

%»2RR CR?R CRRRR mW RR (RRfpR R° RtR> RRf TO 
CSWIU Rf (R*t CRRt I RH #5fSf5tR (RRR CRllRR f<F»jj R?.TRR 

RtRll, 

i * e % • " 

RRlpR ^oRT \^RR RFT R<RR R^FsR R<*1 ^Rt ‘f^t*R’ 



1r% R^<# RCRJ fRRR^R RtRRR RW ^RR R<C?R f^ 


RtR I (?SRRR 'Q RtWRR Rvt?R 
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SSb 


^r? e t ^ ■ p tf%srr c f 'Q ^»ff\fvs«j f^3%i i ^osjiw 

J*RT ?!EM <?TR5 <?REo ’(T'QTIT ^TR | 



GO S i'S 





swcs ?tr$'s faw 


> i'dWlC^(<l WR ^t<jc«l I 



a 



WTSB •TfST *p 'st ■*ffta? ?Ft% 1 j?l 

i ^n5t >r%$, , ■snw'i^t ?m 

OofW i 4 >r~lR>'a R<slRvs «tHM ®rt 


’fRfng-b- 




\3o o 38 *iR^ vslfl R k t"T*lHPi'S ' s Tt*JT ■flC*JC.3~f^R C'*NIg i i<IC < p sll^R 

^C^R f^r«s ^5H G ^PT^TWtft ^C*t «*Rt f^f*T ^Pfl 

c«rt^ "tor « vskri 'gftw 

<jH$TRV* "TOR; 4E5 '*KiJ§ C^t‘T^f%R 1w tW R'^RTCTR 

^TT f^p<N ncilts* I 

g sf^iRt ^©n ^nrr ?® 4 $ ^Rh© j« s >3 o© ^jrjt 

i>ajc!? i ^spf c«fw 9 fn^a "JJ 5 ^ #©rre ^© <5®ft ^r#a 3tu 

GCt g] 3 % 33, b'JsS 05 ^<fat ^t I 



Go % 3<? «iW^5R RR4HMf»R 'STC'fT flciitfc,'©Is'? ^tOTTl '°iI < pM 'S 

f^rfe; T 5T58 < nr ^tm ^'•R o*> i v i or i* c«iep 

wr 'M^'R wrr ^^r c^tsrit 

RRR l 


www.waytojannah.com 
















8do 


M'l-^sMw R'ash 


MMme%M mmI^m >m[<><j$ cw ^r^aratfe, sR-^’isRift, 
^ffsR $MR?P^, TOW « TO1MR Mlf^M ^5T Msapra^t ^Mjrfvi 
<4^?. *{fs!%M fatyilH ?IMM #MT <3 'S?'i)<J§ Sf^%^ f?ifR (MR K*I I 
f?*IRS}IM MfR ^fRvs MR f%gef \g \5TRRMffa I ajofiR 


MW 'Q ^ff MR MRt*f ’fEjblfa'a ^5 | ^ fR*lfi> M¥tM °[ o (t 8, 
ibrtf <3 ■‘’rf^Pfi i, ^ 'G 8 a) | 



v9o S MIMl-flMt 'O ^rftr® Mt fM^ MIR Mt ®l^ I • i l < Pt e 'l$ 

MR 'o(|«aH^ I 


ap| MUM <J s its a) fa^M <p?rt $.WC^ i 



Oo S 8b MR lR*p*faRf®R wR R f'fiR MR C£R°t 9M*i JJRSMtW 

CffOMR WMT 'G CMRTCWCM MR M^sR MtTtMM ^»ulMR 

MRJ; «£R?, <)lc'9 MR fMMtCM 6T®T<)l*i'Ot 0 ll Rt><R MM, Mr® 
CMfMMt MR M^5R >1 ?iH MRCM MR <3 MR 2ffM ^vo«a 

^G I 

mt‘mmr mjshrs RMRtwtft %?hr mimutr ^f^Mt 

ai^ MMM s % frs-aj MTtMjt MU *CtfC5 i ^rqj WRRt 5MRSR 

RqljfiJ MRtM ^ % i'bS CM M 6 !^ MM t 



Mo 8 8V Mt|jR, tMf% MR CaR*t MRR, WI MT CWlRltCM sRStW 

MR; MM8*R arcM.CMJR ^RT MtMTTf CMM, 

MR arRs MRR aRS. oH(.M M'S Mt CMCM 

f^fM •SR MtfMMRt; MM8 MI MMT fMf% MR MTMttRM '*TC*IJ 
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8tf2> 


’ftM fw? 4 t>t cwr, ^ctfi^lJ 

i 

pt^iiiH<p|<Jl c( « ^rrrrn^® <fsi 

I #®rc? OIW P, f®M ^IWJ «I #51W «rmCT 
*rra, '5ff^<p\o^ S°dm>i*) ^i'oic<i ctvih=i 

^ #s(w c?iw^ spT^'Tprp *ra«t?i ^c?i 

nrfaj c^pf&m p ^it ^khm ^ 


*wrai cww <n*ft® *trra vst 

C*?lT51<J ®||<p|M ^lft>(>s ‘ s t^5—f<>^ ^nrfvs 3, S i®8-3) P^llt 
<P$\ $£¥t^ I 

wrw «iw srm f??f5 cjrwra, ^rrarn ^st’i, 

'Q ^rp *tf® fWSTR SITE^ RT I OTpff^vo «qt '5T*t, Rlpt*f « 

c?*R faf*i8 %sn '5jf^aR otri 

Rfojj ^£*t f®«J f®*J ^5tft < ’ffR i R> Rf®? ^ P 3R?, C*R V R3 OTR3 S}*IR 

^rs?*t crw R«tsj*t c®cs ’ft® 


>4T>T R®Tf RS? *TCI CR, f^ <R*R CRTRRI 3JR<J 

" ! ?f'9T^*f ^f§ 1> fT® VClc<i 1 c<“H *ii<r»fu Rfi-fB ^ffST CR*f 

farora 4<pai Rfw^ra rrr; cr^r- (*) cro ^im<j ® 

£f^f® ^wt, (*) <r®rc5R *rf®, (®) wr wi’t a ^sna^si, (8) 

^PsTC'ira SR Rtf's, 3Rt, (tf) SHtf^® ^TP R® R® 

alf^W^sT tf§^ *fR® CJf'ft) I 3J ^551 fc*RJ 

•'J'f f'RTal'f «T!^t R3R‘ !> R R3 I 3]^5TI3I ’srT^m ^T ^MlX 'SR RTpOT^l 

^mj *t%? ¥iwi ^ %scr i 


cOjtafMi'W&i '&£&J*&dZ£ 


Oo S £8 ^n©JT^, fv&Pi 

f^1% Oi 5 ? '*tf^, ^1 A\H &ft ‘X^t^l 'Q ^t^T I 

^t ^ ^TOR tfPK f^Pl^ ^35, irfifcm I 

f 5 ^ *ft$ru5 ^ibc« ~^m ^ f?wi, 

f^wsi, ^rfk-T©R vs ^Rb<i<M31t»i.fl«ii^ ^ 


'% 
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8<R 


RfH-^RWfER R'seh 


rs^r i '£*t*i<i<Mc 5 ra cRtR> f*t® ^^tirhr 

R^ RJR ^t’STt'Sf® fRt®, s/itc®, R^Rt w^s 4R?. RRtRtR crHcr RRt^t 
RRR I <4 RRR CT fRtf5?t Rc^*) CRRt^Rt R^RT^ RTCR I 4R# f*K*R 
RlHR<t> b 'STR^R 5 vSjjiJOR Sffeut ^RR 5 ijfRRt 'Q 'stR R^R 

5f>^ <5fRR R\5 T^RtR RRR CRR CR&t 'RtR CRC& RtRRR ^SRJ 

msm i 

^ Rt'SH^R’'*! (to CRtR> 'bo R5R W ^ RtR^f 'S R^R RlRt 
=TP» RRR ^R° ^RTRRR T^TWR ^tR CRT® 1 

RRP^iR ^ RRCT 'sRR 5 f*ft2R RTtR ^RR b ^PT5R 3£R R'at's ^R I WtRt 
(RRR oP ^ vst Rjf^tRW ^R^ffr RtRtRR RfRRf® ^R° RtRRRSrfR's 

Rt tjRRRR RTCR ^rf%f^s RRTt RR I Rl^CRR C^R RtRTCRRR rMRR 3 
RTPT Ro R^R Rt 'oIR I RRCRR W=t Rf%® CRRRTR ’®T«f 
RtRI Rt ^ RRCRR RRR I 

IJRrR R?,-4R RfRR®tRR RRRR ^ CWrfRR RTCR ^R 5 RRRR R8JR 5 
■stPft^ RtRt RfRRttR ■gtRTR RR3J ^fetR Rl® I ^tRT M°llPM Rt ! WR 4R° 
CSRttfRR R^RR# RRttsfR CRIRR^R RPttRT *JRJ ^tR R1RRR WI ^ 
RtRt ^CR RtR I RfR'S RtRR <PH RRCTR tRR*fR ^3 RTRl ^RtR 
RRR 1RCR R^fe^f RtRC^ I RtRlRR® bo R^CRR RR CRtR 1R RtRt ^C® 
'SR 5 RRRJ ®tR RRR ^RlR CRfR tRfR^ RRR CR^ I 



cil Cs^ij o?i}y dJ^'j UsS/^^iS 









o 

o 


io t%f^r f^f®r ^ twt ^ 

CW^; #s^M ^\U5 v£|^t 

15^T ^Tt Prc#t^ 

• ^s*3j | vbjlfvi^ <lf< TFtt 

vS^lVo 4»Q 



<ljvs)vs» ^i<M-f5TQ#^ 

^ S ^ «T® ^imUvo^ ■«# 'ailcellRvo ^C<iC5. I 
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f^vSiR 


8<tt> 


‘flBt io s vs r?.rff wfnfc.'-o ^jT^irr rrh ^E?n^ i 

2JT5RS ^5 sfT«fa c^rnsiR csrnsr?! 

jsnrrr^o? ^ ^tc*t ^%rr c^rra csffsri c$n^ra stfe f^ 
1^f*f ^ ^rs. ^®t ^rtsrr^ mm srr^t ortRR r# ^t c f? 
^POwtrt r^ ^ i io S'5'i' ^rtnrc'n 4 ^*ra ^jiftwrI's rri 




<• 

LKA-N 



«i s ^rt ^tfft^r i ^rr crr[« c*rf*r ^rtgr^ 

1®?Pm ^f8 ^ i i arm ^«rt ^®i, rterr 

c.°ilc < p<il ^T* cRtRRTf?R f^srfa^v* -ut^c^ i 
Rl^CRR CR CRRR CT RRtR 'iHIsJl^ ^<J ’^RR R^HJ CR fRRFI 

iO 8 mm f%ETRf%f%R> fossil «|tc e 1 ltHl <i><n l 



V3i 8 *o C'»h*| ^ CRR Rt ’srrUK, R^fRS^t 'Q ^jf^tftu® Rt f^> 

rr^; cotRtFi? ^rfR "rot Iwcrc^h ^r?. o$tRTCRR 

2ffR5 \6M am^tj <3 ^2(<p| «|j •*i“’£ c f R*CRt?R ? 

rt^crr rirt cr^ 'wstrl'5 ^rtjrK w* fwet 

"TOT, '©linn Rt *W f^cn*t^ ^RfR Rt ^IlC^ C.«*M 

^foRTRfwtR I 

4 'illfll'o R?. i'Js 8 <^5 '0 ||c,«iImI RRt I 
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8£8 R«aH 

oi S ^(*1 <?H «Tf «iljjl^ sl'iXTP PtW Pt'K/p ?TTff» 

^*W*1 ? F*Pi F3j f^TpSfTft'f, £l(.v»j <r>n> 

fW PtPfB^M *l«Fa; C^T^RTf RT 'S)l£|l^ CR 

1 =f?f^5 i 

PrH4 '*l'»j'aw 'Q ^Tej^W ft OR ftro^R i 

i 5rRrns« % 4 ^it'^iir i 

' 3 J5, (>ijC4 

■^q, 55 <3 ; 5rRm«%^5 ■'5f«jf|;v5 Sf^ofSJ^, CStTTfW^^ 

>r<t^ srs ftrrcR? 4 f^raf^ s s <?8 pr 'srrafo® 

^rorr^i ^rat ^c<ic^ i ^ f^s sn:®j«jsfB ?tft 

arac*. ffa §*ra \®fa « w’Rjft 9 f%R e t <n 

'i'lM'oH I WR'sC'R ?>HOt '5fH>T*ffi'9%?l fifftft ^ i£]?|sfij ftftg *|9| 

^T < JiJ p’t£3[ ‘'iRtoiR <PC<J l ifRR 5 ^ ^T«R »i5.|<i>*iT<j i£Ml<J>|<i 

^TOtf ftM^ ^ '5 , *R ^F<R i£R^ft C¥f5t^%a 'BROfS ^ 

cpr otrp<fm, fc^t^pra, ^R[^wh, sps *noi i 

'arffoKR ^^1414 ^ sm 

C’TMR’H I ^rR'5'Sl<Pl<1 ^ (71, 

^^^91 9 ffeR e Wft ^fi> kiRsf^ Tsrfsg ^|4R frwJj C3|R> i£PR 

^ ’iFoc^ ^ ^ ■Jitn ^n ^ Rta ^f'STira >pth ^ crtj 
<R*tt **ffe^ I 2(f%f& ^ i£Rsfi> ftftB (TraTUi ftw? ''tC^ 

5?T05 *fw *J*R SJt'iJ^fD ^ 

'»l! < Pl*l sfR't <PW ((7T5R ^e<f<5 5j'S’«^ e f ^Ht<l *ift c t\s ■^'GTTR 

Rsf^rf ?otO i <4 sft-Rw ^ oran ^ w otiw wri 

l '©IC v T51 J 1 1 (lRS 9 l i ('3( ^Pii)»»(H<J'0 9||<pe^ I 



i 'Si ^Rr »!Vj RT W, ^IJJI^ 'V^alc^. ^'*l*)M'OI»It R5C5 
fab'fl't ‘PW, RRT f^Pr OTNUTRfCV 

1^5 sr^t ^r? ^-ijX Rr4h sftvjj^ 

Rjf^?r WRT I 
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fa>33H 


8<2tf 


*j*r*rw wriesr , #2R e t % ios ^ «n?nfls ^iwifs^ i 

'Stgf*l'5 Rw4*i RH^R! ^RI 3 ,c<jc.^, ifl ■Sp?st , t 

5 3rraF5 % vi w*rt c*iff5 ’fira i 

44 ISB s &y si&#sii!# jjag^^isj^r 

*Y\/Y JLb < 


osmm t&dsas “ 





o ci>5 ^famc 4 ? "9C3 CW^BTRl *T2> ^BTt 

^njn^W ^bl</P WRJ vsr^lvo <3 f^9N5 ^C?l 1 f^'g f^f% ^^r 
v ©!t*m , s> C*^t^R >®ICn^ c^vS 

^!®T *IW *fTW: c^<q«n f^sfPRt^, <!itV$. wfa 

WRT'© ^ S Vb ^3 fncb<5 Tt^I OTJ*? I 

^dWissia a&r&t&i* i&& &-* 


‘iS^>iW ^(S^SS 


✓/ 


djs^saa 

oi o 08 f^sNc.oii 'flaM t^*i 'odgl^fl f»iV5 ■st.'SJC^, F©Pi ^IU T^*t 

^w*! 'flRt. 'ejlt'i'i fcRI^co irf ^Ic^ l C^ «rlc*l *n 
«lMlfll#H C 5 ! «¥t «r^"'i iflRt C"?S StlH »Tt t4l*i 

■J^lw ^1? 'spjj VGM i ^Igl^ '5^0, '3H fRTOl i 

«(«I ^co ^ ^5ft^ T5t ^pTt 

'SRffp fimifi> fawni c<wc*h 

ft^TC'R *K«1 ^ (zygote) *il^t*l* <J«(.^ I 

^jFRJ "ST^R ^5 iff ^ ’Itfe ‘Stl^tfi,’ *SRtp 0)<^H I 
t^J W<TT^5 ^STIH ami ^ *R ei^co^ 

«itir 5 ^ *fw§T mssft w «nre i i*rcsf& ■snf^<re?s3R ^t 

*F5Jmrc:«t? *fftoi ^ri ^ ^ ixpskr f®*t^ f^f^ ^crr *r 
srm ^ i -sji^r? ^ihr ^ ^‘omrt 

'Sjlw^ ^*R ^Tof i IT^R ^liu I 
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8 <tb 


R'sah 


v5n^<i<Mw rtrr RfMTR rtrtcr *MtRttRR R«*afD 

R’RtRs MM® ^t® RTtR I iflt RfMT pregnandiol -4R RT^M ^«RTRR 
« MsRRtRR $RR Ms R*tR R^ttM® RR I pregnandiol RW 

vBrdI^?J '5TW^5 corpus luteum R>®RS ®t*i|M progesterone-^^ 

Msrr^® rr i 

■?ji%'Q *i«i<i^i cr*i M^ MM® ^3RT RtR, Mg oit e tR 
f%5f sfwfM RRRRn^t <r>tr M^ ’Stirt rtr rt i 5 i®m-2jN 

C*fR RRTCR ’SRI R<?fM M^ RtRRRT 'S ftSrR RIRTrMr < # 1 SFr oCTR Mr 

MrIRIR 5^Wt <Mt® RTCR, Mg ®TC® MM® ^3Rt R>f$R rM RT. 
®l1=1A)ltRltHf£rfM RfMTR ^tfRR ^TR^TR $R®I'M RTTR 5 I 

RTC3JR 5 'illtilt'® iflRR RT?t Wt t^R CR WRI^t® R^ ^TTt^ ®t 
RTRR «rHC® RTRtR Rt l RR° 4T>ft; RRT RtRt? CR ^5fRT$ RRTM[® RgR 
Rf^s ^tR CRRR RfR 'tf'F W=3T3>R <JCRt%. I 4^IWI R«TRTtRR M^ 'SrfD«=i'®l 
CRRR CRTR ^ilftWR RT chorion epithelioma-^R ^SR R'SRT 4RR 

M^t® R ^ IR ^ IR RfMTR R=1TRR tMRT&R ^CR RTER 5 4RI 4RiR RfMT 
CRI^ttR Rf® ^TR^T R'RtR lp( RtR RtMs RJRt® RTtR I 





8 8 


Tsrrgrt^ MM ^rr^TRR«^t, « ■'stcrr rr Mi, 

^fS <PCRt^*i ^R MtR I ®l®8RR MM ‘' s TfRt*t rrt^Ir ^R I 

MM RpfM c^trMtr crrr ^tM^tr^ cr^ <3r$. 

CR^; C5TRRT ^wl Sf^R RRXR Rt? 



^R Mr ^IIRSJRR’S#! >3 ^1%R MrrM SS(f8 'iTlRlt® RTTCRTERt 


RRTT^CRt? 



8 <t MM RTMPR C«RRS RW R^VfR iRRR RfR^TRRT 'TOR, 
rtosrr ^rsMr rrM^ Rfa MMfr %Mp® 3£R- cr Mtrr 

*IMrTR RCR CTOTIRR MrKR RM1R RTOR RRR I 
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8<n 


c? ^ fa^t fara<i ?^ ^i 

'srtrrns <? s <?8 'G <? s i<Mr-cs ?jNn ?*?t mm i fa^stnre? 

TfSTtl^ ’ff^fs i <3 ^-d] ^llwifb'i ^t?W I ^ftflT^ fa? 

C? ^lilltH? fafl? "SH^ ^ 3M? ?^M<I ^fsn^ ^1 « S 8S ?R*IJ?s 


WIn 


mm ^rc-^i ?s?t w? i 

iff^ft> (WCM? 5 t c T»TT 

fant?? fa? ^«fie, 4?sfE> -^nf^N fa? ^ *jkft m 

fk ^ct? ^ ,! t? >3?Kt? c?t?t? i xrk ^htht srs-S'?^ >3 

w<3w«%? sjfafaj?? ^ 4&t$ 5(?®t fijssm ?*?? ^kc 5 ? 

ms. ?TFi? fa? *rtfa? fa? c«rt<p ^rfa*®? 
c^m c<m*? $r^-%’f$ic^<? fa? ■'rrf^fa fa? csrt?* tffas? i i3«ti? ^3?>1 i> 

fa?(? 'S?^ 3.W SfC^? "ft? 'SfT^ vS^t? i£)<mN ^t? 

»' >iii?i w i 'irtviM fanw fa?fir? wa? ’ffan c t s>.^ ?%r 

xafvft?, ii|<>fD ''Itfsfo fa r M ^TWC^G ^S? I '3)*'(jfa<J> i3? ^<>3. 2|<I>|? ^vJSa? 

m\ 4ftfS ^ fara < jkfk ^«? fa 1 ?? *raF? i ^ct? farfk ^e?? 

v£l?sf& fa? '^[kfk fa?; i£Wfa? ’jfsfa? (Mr fa?; 'SJT? OSF 

sfR? 4ft fa??? -f«ffk *80 fa? I AMOrt W*f«rf^5 

-5?^^? C^t CT Milky Way C^Tal’l?) TOW «1? ^f 5 ? ^ 
^f?fa? c£T^s <^c?3 faffC? *<? C^llu | tifa ?«n«f'o1C?^ ?«Tt 
Cat's *fTE? C? '3ll < l > l < f 5 ?'9 < fa'o v£jil«i ^ca*^ 3f*-'F¥i3 •SK.3JC5, ?TUt? 
fa??? '5TT5TTOT? ’^kft? ?^C?? fafTC? Jooo ?^? I 'sT 5, ?vsfa? 

fa?lfas iooo ?^?<J|^t ffa Tfsn? '5Tf^f??s *5[TCf in?cft 


^?t?fa ^fa? f%^> ^ i c?j ^kfasra <p9it >3? s f& ^ 

w?? ^r?:<f •sk't w c???5 , rc? i ^ <, i??^f ?rt , «tjif5t 

•^WCSH 


VSVjjJJiiJ J 

1. J.C. Brandt, and S.P., Maran, New Horizon in Astronomy, W.H. 
Freeman and Company. San Francisco, p. 235, 1972. 
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8 (Mr 





o 

o 


<*_& ffcft (kt^k) tn <k<testt *rat 'T 5 ^ ^ ^ 

<h<vcs^ ^rtg Tft^ ^fS? ^rt ^ i 

<tc?f ?- 5 «t*mrt "toft <*& f^t *rrft wr^hr ^ 

c^ i <Tta wire *$k Mc^w ^ 

'fw frorcg=T i ^rk c'sptw krat^r JH't ’’ffe, 
t^fS ■»?% (*R° fWt ’ff^ (k*0 c^mt ^ 

2Wt^ I 



■ aj«*rsr >i i ^c<> ^mprrlt <kw 3jft wt<i R^<if5 b % \ ^ 

R'aslR's '3ilc c ilb>*il wt i 


'4f^ra ^“kawa <kk k=iw<) wow akt a*n i 
°8 «mnc«?r ^ic'iitHi a>ai i ana f*p®a ^fS?r vshj 
CT akt a«Tf RC^C. 5 . 'Oil'll fta kia atlk 

ttt fewR caa^si ^k a^: $*pmka aktia* 

at kkaat i ^ a^ata ^>tPk ^kr aM alpaca* , si<i c t a#ot CF'sm ca 

^5H 3jft tiFFR 5 ^" ^fks at aHta 5 a^5 C^tta 5 'sft miIc'tsi J jfii<p'ok ^S(.*t(.*tT 

* 

^rta 'Q fatgmasat 'si^fb's i 

<K3 k5t a *10© i||'S®?<)kc, v ® tfef Rsttr o,| t ^^ 5|^v5 

^rf ^prm <*m $ faaafE> § i^-^8 ktamtata atk kt reiHi akt 
acat^ i kT^^tTTs ^tt'ta *ilka anuria ak ca^ata Ra<ifi> anatcaa 

<J'05MH ^lw?f #SJH a%a l kta Jjal, ijft 'Q fast '*tf% J 3 ^Fkta* )>b 
% <Hr ktaksa are kTtktwt asat wa. i '• 
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R'SgM 


8fffc 


'S^. • 'ent ’ft Rt, «(iRi ’JtRt ar*rtf^© 

^*W RTSTCTT '*T J TT W$t$, R 1 C®tW ^MR 5 T 5 *t <Pt^i 
^It'lH ‘^ll^h’ v£)^ ^SW'Q | «!Tf fa ^['Q <7 l*¥] ^RTTRt 

Rt? 


'5rR 5 Tc*f csjw? 4ri. 25fm n w»\u$ wnn^® ^ s 

Rfasi"^ ^Tfwr^TI <RT ^CTR^ I ^’TtFo? TO SfC^ aPPH 

*R?rc<j wu r^jR*® R^fS wr?rr^ •b s & 3 s> * **» % ii<?© RjtRit 

■JRRR^ I ^fl? W^T RrRR RtR, R^tnRst? *FJ|, RRTR’t'Q 

^r'Rfa ^o g <?8 ^nnuM 'iiiwr^ra i 



08 Si 2pt?RT qiglyi , f^rfR 'STRPmG^t <3 ’Jfefftw tR fa^ ’RR^ 

^5Rr fa^^t ’snf^m^s aft wt i R>R 

SRatSRI 4RS. R4RRCT | 

Rrr[S 'SlRI'o ^ ^o 8 b-^1 ' a )lc e ilB v ® k.(M(.k i 



" ■'* , '"'Q t &X' 




vo8 8 * fafa wtcrr rt ^Rrrs arm *rt ^t otu? fafa ^ 

4^?. rt ^M> i " i c«n^ Rfas «rt fa^ ^rpptn ^Rns ^ i 
faR$ w vnrt^ « ■rop'ffa i 

vairar c^ c?*f R^t^fa Rrr ^wi*^»rr *«icsl i Rt 

-?rr ^ ^ (i) *nR Rift* fa^ fast ^p> 

%u Rtr Rifat ^rm ^55, (*) ^faRtfat 

Rs^sM fait <jf§ R?5f^ RRE3 RmRMFt 5 tpnsf^ nlfvaiij RffT® RRRJ 
(vs) §%PftR 'S fiftfasR «TC5 fa* CtCT *^ t ' s ^** ( 8 ) 

?r1tR ^vsj^w afM'fatft afl^t '©Iwt *ih^H ^ 1 

ulfl> Rt (R? ^ ^T (>) 

RtfiR ^”0 < *raR^» (*■) ^ 

^rf&? ^ftra ^m-, (O) *tjpf <3 wm <&* 
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8^0 


tol-'ftoH R'ssh 


gt tok fto cto* ctot ^g, ( 8 ) tofftok «i 2 t 5 tosg w? 

tog '3i'»j'3S<j cto* tot, tot tot, *rtgg 's ’fe ®tt®t gtto (tow 

'tot I 



CtoF (tot WPft gp gtgj (i) ^f§, to-gJ^1 'S 

(^) ^5 'G g’^totog gftj ftokg, (o) ^to i w gg^s 
to cgw toto gra, to gtgt gww 0) gto gt gto tog 

to <ttm gk, (;>) ^ cto <3 girn, (^) 

to sjkto gi ^gwg gttog to to ^rptsot ^ grw, 
(8) fg^'^tog ggwg cgttogm gtto^ I 

%gfgf|to tgggrfgg to ^wi ^?wtg gfto tok 

tototg to® i to g ggsg £tkj g^g gtotgg gfgfgg 
^n-C#f^ UkR <KgC^*t I 4to (tof^t 'S^to 5 fggg (71 
fttoggff 4 ggg fggg gt ggs gjto cg>rg to® gto ’jft, to gt 
to ton g^gg to gt i tog sngj 4 ggg gp to gk^tow 
grtgrt ggt gg 'oi^.w ®t gto gk*k 'pgwg gkk gnto to's to 
gem <gng (wto srto<) ton tog gngg tow i 4 ggg 

^5Tt4(IC'a<( fggggtg gfgwg ’^1'<H toto FftoW 5 to<to < £\s 'Q 
TT«iR<t>'»k<i 2tt$ to^to gtog n'iktog tow '®=ios <mc<i i 



V 8 S O 


ggt gto, ‘^kicns lpk'® toto gt i* g<g, ‘togw^, 
. ■ggg ■'ftfivk gf®grgtto, ftoto ctotegg fggg? fptg® 
tonw, tog ' i srg*fT towr ggjg •town®, ^rfgggg'o^t 'Q 
^jkkti® ®k 'srcgkg gg ^srgtoktg to^; gg° ing 

si c.mjj <pflj"5. c°tgt gww. gtos to®tw i 

/ 

^ iw^ ~^\m $o s ^ic^iifS^ i 
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4 


R«8H 


8^ 


V98 S <9 


^5T?U ' > i>IC33 'Q f*t5.t3 'Q ^Tt ^IC^ 

\5|^j g(f% <^c<j ip? 'oilR o^.| <P3C®1 'slcmo^ 

3ptC3 C*r3 ^P*T3T ^I4H *17®? *l'®»1 ^M, 

’srf^^t eifen; 3NI3 «t»ij ^5fT"trt Pii*Th 

3C3C5,1 

^rt?rR: 3=it53 C3, i'§l<i'»iw f^t ^ ^rt writes 

vs ^n^p*f5}'a% i $ -ft 43 ?. #t 3tfc® <> ftc?r i « 
3531 ? ^nft ~m 3^*1 w *fR3 i wR ^fri srsQ 

frTOsm ■srT*orsr 4? «<f i ^ 3 i 33T33*N 31*0133 

'SRS^f® 'Q ->i3(.bt3 Sflffa •T’^SPT^ io *F® 

c«n^ t><t ■*f'o c^Tf& 3^3 <£3 -stf^vo <st?R5 i ^nt*wfl> i>TtfM 43# 

*n<m 3131:33 33 3713 « ^nif^ra C33 c«iw 
vi^l'^\o4^ c t ^r 31 ^ 3[3 i srra 8 (to c4>if5 353 'srrc^t < ^f% j: r5. 

8 (to C3># 353 C3t3 'J30 C3tft> 353 ^33 ^*R<P 1ij-^m#?TR 
(Pre-cambrian) \*\ 3OT I »f$ *R3 <5^%® 2fR33 333t3 53 l 
^) < Pt < J 1 l51 #C33 JjfS 53 | voI<5‘ c Tt^ 'ST'U C*T?T '3)C»i3 ,| 't§t £fT^ 'S ' 5 lT*jlQ?> 
©t'l'St I ^o C33ft 35.3 C«R3> 5p C3 5 # 353 ^rK 5 !^ ^RRjlRi 

^Mc*? Paleozoic ^T *TR3 'oiRjI^'® <>•511 53 I 4^ 3.^ £133 
CSRFTSfiftfc 3TC53 ^Spfl 53 I 4333 ^S3 53 $v533 'Q 3fhj3 2(t% I 
^151 <voT 3R33 313 5C C 5 Mesozoic ^3 I 4 ^R33 ®3* ^.o C<lfl» 

T 5fTC v f C*t^ ^ 'b C<HiU (to =1*^ <153 ^|c*t I '®l5C*il J l3 HI^<1» 


^poJT^T? ' y rft^‘ p f 'Stl'sly £Tf% <^K 5 tf< ,> fv©J 3«tt?l ^ti:^ I ^ 

C^oR^t CTt 1 ®!? ^UTTT ^T’fTt ^R5 «t|v©1< 

5C3 ^IPJ I < l33'of ^ 5C>5 3^h Cenozoic ^*t I b C3>lK> 
do «1**t» 353 'SlTC 5 t ^ I i£J '^R’t 2fln ®T^ 353 T 5fR , t »lH3 

C^irfl Homo saDiens -C33 oilR^k ^R5 | 


'W^TPT CSt’lRi^ f$3J '5TR , t?r '5P® C3*H [ 5*1 *T1 
3j|3 'oR^jc.'o'q 3ii<K3 *Tr 1 firm <to c^ifS 353 voiic^t 



'^3>lH plate ^rsf^ ^Uv»a< CSR^ 

■srnzr ^liw*t *tfo ^3 I int plate ^\C<3 ’t^is M*Rtj3 
^I3i: e f ' ! lt«}%I HRfPs ^f<<Rovo ^C3 bC<C5 ^V 
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8 ^ 




W5TH “'I^<JPiv=> W I Plate >\\LW Rt>=1H<1 

4^t*P3 ^c?[ &c«it5, 

W5fH TTTW I *Tf¥t «R<M ^5? (PftPF 

^ ^ «rf5*iiR><t> wm's ^ i «tt^Pnri ^Rprni 

■^I '§ : *fc'3? 'STPTW iiR° iXl^tWT ^RTHJ Wfa'fl 7 flRi'3 

I 

^ ^m^<\ wht «rn^ (Pi *{f$r% c&fa#3j c^hs f^ ^ i ’ffafk 

^rrg^r 5 ^ cffaftei c^sg?i ftoiftvsqff ^apt vstwpsife pri> 

^^<iH prf^ ^ drafts c^ig it)^ pt \sj^jv»rt<i w prm ^i^ 

■^f’irsF 'w «f«w ^riRr* <2- <?^Tft> *rpj ^ R^i ^sfin 

«ikp?> i wsrnpi d>fa#tn <pm ^r w i <pi *if5ffs 

15^1 'o'tt'o 'sn^trft ^ooo <^w3 "su^r ^ c^F3if^ w^ij $tPi (Pur® 
*ffca i csT^fn cw<i p#¥*mpt<i •ntf arifcfiircit sffii'fa 

'S'3C<I<1 P>lR*?l<l ^TftPl £f|>lf$r<p "^Jvo I ' S T® ’2f^M <MI RtilC^ (PI 

« p*r if#r ^r «mpp vo^ w^h cstcpf prf^® 

f^aPorfw < l'g > 1^5, 1 l^l'S?l 5 t^^ ?rf“lpi*R *TCt5 ^RH-sI ' i f“R> 
WF® *itw I f^otfw 4 W*l ^ ^1% Cbl*$l«l C*SI w 

2(f%^o ^GlTfa WI C^ft^IP® 9 fTt^ I pRf f^' ! *3T5pT^ ^ 

ctt^#?i w ^rr «ftw ^T5 fi ^ i ^ ^p# *jfsifto© 

«jspft <rTf^PT3 RTCM (TTCSf 4PT #^P^ WV ^PJ %5P® 

f^sr wirp *mR«> ^iw ^1t w ^t 

^Rfk^s #pr ^tra c f(^ ^§«T^ i 

'oR<iJ(.'5<1 ^n^t? ’T 05 #^ I 

^oo c^tf& ^fsr ^ *ft?Ri^®m "sn;^ ^ 


O 

S 


^ ^5 i ®f!? ' s t^twM , srf^FSf i 

^i%nFn^ ^I'csR'o ^ i 4<i ^'s '©up 


4^5 vSTPr ^ «£lf& ^F*IW I SfFQ W.^1 



>i<iR>^ nR'po 


^njcg? ■ s trR ^ ■^s «it^w i 

^ i (♦l^Pl^-^gt^j) i 

, 4 

^rmfst^'siw «fw?, wf§h ^Ri% fita* *sm 

^ I ^ T^’f& ^<#VS5lff •»[% (^5^ ^rfcff^ 

c^Pit? (Pi (pi^^s snw «t ^ RcppHf pta p^t c f 
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8®® 


^ i ^ wi <n m® *tt*r ?tf% ^i 

Big Bang ®lf®ft® ®?t ^ f^jjvj, snqjt^cf *ff^<, 

^nrc*t *nwWf *f%? ^1% ^ttt^ i wsiiw 7 f3 7 rra e f%i *t% sfrsfpqj 
I^H TOT «til<* ^ ^ 3RN® ^f*pTTf3® ^7J K^ l 

«fwF5 ^ ^n*S)i^ e t i f% stkrt f^$R ®r<i ®rm T f , 3 7 r^ c f 
srf^RTt c«rw ®*r rsjtpm sffsRn ^ ttcr i ®rr?i ^ 

■jf^pn?^ fws ^n ®RT i? T 

^■'i? csir® ®rrr^t *jr?, <j^w ^ ^rnn i ‘Prft ®ffft c'TR't 

•9<('«R m>Rc«1 '0 |c‘i<1C<J j 'f’fT® CSflfsI® ^WR” 4 f'RJjfD ^b- % V)> ^?, 
^ftSlC® ^IIWIB'O | 


/ 

^Iws 47Ff& ^<PC<JM ‘S't^oR R&R 

'^TW? '4||<p|c‘t? 4®fi; ^'«1<J *t®R 4®T(R <m*IJt Wt CTT® 

(71 *il<i>ic*t ^pt^fri® 4®fi> 1 'srRpf 

4®fi> "SRP^RJ I <5®%? >t<3(.t>C?J ^S?t ^5. <n^R9*T l 

^ ^RS^TT® ^HR ftf®^ <ST<I®m®?n I f’fOiRI w&ra g®®§f 
^ exosphere (?oo f®Wlf>l'i3R ^spfts, 000 Rf^T 


C’tT® ®3P 1 <7PfR®T? ^TgR'Q#?! ^*[T&3 



T 5Tf?'3 





t^nrn's *rt'8?rR ^Tstcr *n?*#s cw 1 

<£&\ MBRI ®T3 (R'STn (TIT® ‘ 5 TT^ (71 'Sf^TFP't C^lT® Ooo 
■sn%T ^WT C$fT® ^TTT^ I WS*R, ®oo R% 5 R'8 ®%33 (^R 

^WR ^R^RR® ^7P ?Rf®tT*R ®lf®f^® (TIT® 

*nr3 i f®$ ®ft f*Rtfa®r® ^f®!c*f? Trtn ri i 


VrI^Ic'R ®3ppR ^fT® ^-^■'ISRRTR, R ^<)1^] 





^IT?J | w ® ^R® >£fT^ ®^‘ p fT«m‘ 

<mr?I ^ ^I^Fs< 5 ^ ^T<g ^RRt® ^^<>|ei<1J|^t £Rf^ef 

y t'US> I ilRl^lC-f ^5R^pR® ^ ^ R| ^ gl41<] £R Rftsf 



^S2Rn® TSRP^RJ? ^5R^tJ f^mt 'S (TfR f^jWH <W 

®nrf? ^rfwt?^ ^(7R i wm crR ^r® 

' 5 rt , 1T5u? n€R®t csrr® ^srf® g*® <nr^ ctT^^i®^® 
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8^8 





C*RR 


£rra R*t 


£| foil's ’jfslftR fwf^ Ciller RHR RT 

sj<3lf^M> i rIr ^[fstffa bMftM 5 RRpsiRR ^ ^sH r 
'ST^ f 'sfRt ^R<Rs ^jiI>(R RfS's ^\s f ^ ^5-fW^ ^01 

f*Rk orRm qRW 

4R? <fs ^rf^a rrr ^RjR^ i rrpscr 



wrstRr® <frrr <r ^ ^s i£|rr ^tRr;^ 

<j i ^vs ^ vafsj^f ^5 f?R?j ^ ^tt^ 5 C iT?i ^ 1 'Rfsnn (RRR RtR 

4>-ra<fi >1S<|^ sf|% R%R ofq \bSrRR (RR® *ift ^ ^TM 


Trm i oRf*f§ KIRI'S r^RR* ^ 


Rtn Rt RT? 4 } 'sM Rsr®, 'ST^pR® ^llMlPiR of^3®f RRR RR? 


■^CB^ <<PR tS^rf Rch< 1 (RRtR «I«!RT <R® 


Rt WTSTRRT^ ^fltRtSR RR Rt I 

<p^rr *rr rrritrj '*r® R® Rnf^ ^tf^t'3 R%wtR® 

otR^TfR Rt'QRt RtR I 'ORR^ CSFU3 ®RRRER i C4>H C<PM ^M 5 ® 

csf®; orfgr m i 'oK. R fgf^D RRt RtR I %t R*tR 

c^H ^viPfcw rrrrr* Mtf rrr ^ Rt^R *frBt ®^ 

^stTw ^RsrtR ^ Rg ^rf® to 'sn; s 4T Rips® W <R® sftR*t 

^f-f^f ^rr m i 4 R wr wt re& i rt^rrr;*i <£ra 

>(<j^^ fR^]T« SRiRH itr'S'S RRRTR 'IC'4^3 RftR 

wri R^Rt r?£ rt orrrri RRRt® c*rr wm *rfo rrtrsi w shr 
orfei^; rm faaRsiR r<^R cRr 5 ^ncii^Ri R^l*f rtr i 

^ 'angHl R ^f*0 f3#iR c tRtft ^tR^H RRR Rf®f^® W ^ I 
TjRRvpn® ^rtRn^ ^'f ! ?rn^ ^ ^ Wr "sr:^ 

c^ir ^rr <rRu r<)^H r®® r® ^ i ®RR 

(rrr (rtr ^tRT®r^ i^eR r, C'StRRw, ^'sIrr twif^ rrr orf%f^© 

^?n ^ | RtR 'SfR'S I 

^•^•<3 ^tR'S «(f% ^ ^fTRf® ^HR 4R° 

' t f li f%?I I ii]''S<l® fif^t'Q R^oTR^ ^' !> R <ll^il'SC°l5l ^.M^tft 

*^ijM>l <?^R <>!c<St ^RTf Rf | W'S'iR 4 R^R 'S'ahlf^T'Q SR'S '“tRK v ® 

^ftRRs C^R ^RC?f#tfe ^RTRI’R RTR R^RRR ^RR I 
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8 'be 


'5jH-^r3rrc 5 T 

dido's? hr 43i3 43>fC5 f33jr^5 ^rr^ 30305 . i 4^ 

3IW3 ^3 ^feMfo'slo^ ftOTlfiftff >3 >3o f*iu[3 3>§t3 43° 
43 ^5JT33TC33 4®fT3T3 §33 2ft3 £o f3§13 §^'©H*3;J C3T*T13T3 

c^s Ml 3 C 305 i #13 oofi^ ^ 33tflv5 § 3 ^ 3F5 3tfs 3 \53j stri 

f*t0305 I 43 303J 3RPS[3 ftt303 VJHC4M33 (Manquagon) 

4\5 3^5 03 43 ^3 £ft3 'bo 3*fa i 4^103 4W*RQ®tl3 3^ 

%303 3flf^s § i ^rf3'93^3 ^(C& 33lfl303 3f ^5 303 3103 I 

'5IR3C3 ^H^1<J^> 3^pP£C33 303] ^>lt«^>C<M ^^[3i3 3^ f30353t 
3>3T 33 I f3*fRl CTt^^TO^ 313] *£303^$ fl'©I'3$ 43° vet flR§ 

333 ^33 ^33 3fl‘ i |2 33 | fftl 3^303 ^JcH t>Mflc<> 4fi> 3fl^»3 c f 

303 l \£>03 flR)^ vSR_-^‘5 > fSR3<^t3 3JT3 C3^t fcjjWfijI I s J303'g 

5j^3<3^t3 3^3033 33] f303 ^W«TR 3fl^R3 3*03 43^ 
W3*f]®Tf^TC3 <5l^3'Q#3 3T03 3313 3303 ^3 I 4^ lf f^t3 C3fl5t3 

f303* 4313 43>1§ ^313^5 'Nivrn© 3*03 1 4^ *j303>i>ft 

3ltM33T3 'NK303 ^ fl^^ 3*03 3T3 I ^®T3 flOI33 

33^1 4v» C3*ft %T C3 %3lf*t3l ^Wtft C3I313 '3^3*3 iooo 

$3 C3^t f?®! I ‘^pTQ33 s T’ *303 Vj§^[fE> 383^> 3R3 Wtf§3 Pt3H> 

3flfi>v!> 33^^ £||^»fv2><p 13333 I C<pH^i 3 *J3 3^^13*33 3jf%0303 5 ^ 4^ 

bc»otr 3T0*T3 OoC*t 'SjR 333®f <Rl3t 3l^l3 43 s ^loqlft'S 
3331®] 306 | 333 'G ^H3T^l3 ^rRT53 43*f3F$ 3 S 3C3 03 3fl313 335T3 
^ot3 030^0 C3^t fl^ps 43*15 ^3*0®T3 §33 ^§3^333 (Tunguska) -43 
1313333 C33I 'G 0*tRt f^lC^f^l I 4^ 1303*1^033 33 C3*f 3033 3F$ 303 
^§031033 ^1313 §^*1 ^To31 i\ 4^o ^t%33 RC3 §oM^ C3 33]3T0^3 

9 

^ ^t’ns ■'fros ’fnn c^ i >£r&! «a^R ^rr*fm c roir^ 

(/T'STTt ^ ^|<t>|<i ^Sf^g? WI ^ 'ST& i nf^ 

'3'oK^ '*II<MC‘*I<1 ^ %>K< *£»((.<££ 1 lf^o i 

if^t<2[ i<)Tf^ *o(|<MH f%5? c f^e ! T ^ I fPfS CT 

'3|'©lc x s 'aihl'a C^rf^T I 'b Wlf5 do 

^RTRI mesozoic «fT% ^ ^W! 5 ^ (dinosaurs) 

f^[<3 ^c?i f?(Cijf^?i iflr^S. 4 ftf®JT^Ta £ft%a *f(«<?(.« fift%J 

^ | ifeb-o 5TTC*t CHIC<*T f^St ^ Rwl^l 
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8<&b 


’lt < l<l e il^«1^> Sf?5t*f <K<W I 4? 1*1^ Ml '■sMI Pl^lt'SJ ^ (?] 

?Tf' ! T<I > l<>lw f^[%3 *u>«slll> io l<p will's I s ?TPl f^f*T§ 

7}^nrs?i wi ^jt5 i^ ^ ^Ts^w?! w i£)vs f?<y?? 'if^rw 

5 J%3 5e fH ^ C3 <3l^’aw ^ ^f»W«n <PC?J4 <)^<1 

«rai ^4?%^ ^fsw ^ i ^ wi ww ^sj*n^ sn>s wiw 

< W'S)t c f ^RSJ 'S*l«q'Sr’lZ'5 mw f? , T*nJ I '§)<W9t e 14 ^TPrl 
C'SfPtH-'l *fl?TRl C^T *TC?f? ^Ft*! Rfo;) ^Jl*h>l<>IM ^<1=1^ ^JCJS I 

wi^ni ^1 ‘^tmh ^rr^pt cskpf 

^l??#R? , f^ ^ *fl35 l iflfiM 'SJ'atos ■SHJH 

^t*[5tim «f^jc\5'e ^ ’frra i 

^*lFj<5 $ 

1. New Scientist. Halley s Comet issue. 

2. Ibid : Death of Dinosaurs. 
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8vb^ 


bSi&’iMi'&M & <&t 3#}^ S jis $ $> 


&&&&{&&* 


v»8 


8 io 



‘ailCIr'i 


ii ^nfsf f^*5TT nl'St'lfl 2ff% 

^m f gRR , ‘c^ ’iwwi o&Rai Rtrt ^rm 

♦fftanst own a*? *rt^t »i4«rw«, wi 

^r-% +ca f frr ra c*TkCT "mus ^far ajrc*ra aafMa 

• ^ • ■a c § t*R$, *JRTa *ffaan*f wt <p*F 5 *ft? c»l»Ul 

cvswn ar a** ^rtf*r ^ta w sfct i 

\81 T H T ^ Xst^srt^ ?^sr® 'Q ^2^ afl^t O 5 *)) mi atai a*f frsfaa 

C#«R f*trtfe?R I 




ffB i fn+ i rtte w 
l <?ivm «taH ^Tasfaas 4a oisite'b 

(oxides hematite) <*W$* (Fe 2 ). «« (0 3 ). W 
aijT’l(magnetite), ^^<5 (Fe^, '88(04), ^TT^r5 
(carbonate), PlM>4l^ (siderite), 4a ^'9Q (Fe C0 3) ^ 
v frf^rrf^s Ca#as (ferric oxides) I (RT^ia «fl W 

c«ic^ *rtfa *ja a^ata <sri >n s JT? c f® ^'sc«iic.<J i 4*at aa, ^na 

C^ l Ht? »b£$.C<> TjcT ^S^IRR C«f^5 'aiMl'il <P<JN 'SRI<3 4^$ af^RH 
^5Re=ra?t ^>at I <H®a *Rttf *MRa 'SRI w® ^fTt blast furnace 

;trca fana «& v\*m% ^Q^^ia Manas ^rm 

4RMf^5 aRT ^a I fafsFo C®Tft aF©a 

^T*n?ia <3 af% aaiRcaa 4 <, < mk 4 ^^rca cart ^ Hrta aiaiia 

nfg ific^CTU ^o«tiu ^R’t c^nn^ 5 a>ca arai aMa Jr® 2RTf5>s ^at 
?7j 1 <ij<j asfc? ^Riafcrsjs. *)ka *fca Rct> hw ^rpna 


’flPT 'S ^sa 5 ! C^TRI 'Q ^|'j»<(,«1 aRl'aR'i ^a 1 ^ caa ^ta ^Rt 

^5^ *(IR HT? apK^ra <F»R *fasi aRia <p|b3? ajasp® ^a 1 
(RRJ « *tT5aM TFT^R? ^TR’f C^fR 5 C?a ^ <R^ ^ I 

-stcR -jn^in cni^ra arcqi o% c^r 5 8% 

«ITRs, ^IT? SITR5 farf^RR, aijl^lpSj, tpraj^m 8 >iRHJ < 1#arTC e t 

sTFrenu i c*n^r arf^ ^o^Na*) a^ai 
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8vMr ' '5fl 5 HfS«llG»1 feH 

UFFlt CSTT^t *lt'STlt *Ttn ^ fta 

^ <^<1% iJHtt c^iKf fcof% ^ i ^ £m<s 
F|*nt c°tt^t c^*f 2f^5? i c^Tf^t c<p-?j *pr3 1>I=TT? 

< #m c f v5W OT'3¥t ^ fHf^I ’ft^Tt ^T?I 

T>Hit c*rra nr'GTrr *rm ^ <irarc c^ .c^t ^ ^ ^ <n 

• • **.•"•% 

^ <^-4<f TJMt C^J C«IW <R ^<J | ^ ^TRlT^s C^f&H , 1T®^I 
C=TW5 W ^CilC.^. i£) ^T^T? C«Tf^t. Wf •TPTT £R>T3 

^sn^r^FT^Ftft ^ t'fiQ wt *jit i ^ R^«jf5 ^ ° vi c^s ^fat 

^ * % 

^Rrt W5 I. 


1. Linus Pauling, College Chemistry, Vakil, Feffer and 
Simons Pvt. Ltd. Bombay, 4th ed. p. 647-650, 1969. 

2. Encyclopaedia Britanica, p. 894, 1978. • 
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8<bh 


‘j&& am s 'wvsawwl w&tot* 



vl3£(yj 

0 '> TO 3 Pc*flSas a 6 &-* 

dm cs&, &o$i Vtotoa&ii W 


08 o 'o(lf»l < 5I\IC < P ^IPIW 





•snpRf *w ^rf^sj #s ^ mini's && v i cto 


^rs i ’^rff^f ^t? W-TT ’ff®r® voNlifl ^ 



i 'N t'a i ^ 


f^Tfo^X^s T5f?f 51 fsj't'q <PtW I oor^ 'srtMJ CT 

^rmt? 'SHC^pf 'STSfHT ^TTO^ 

■*tTf% «(Nli*i ^<iM l 


tsHT yiUWk-KI t^J^Tft sfPTP't, ^T'Q'*n 

^ 'ai i ^ i m s *rra ^oim ^rrcsTRra 

os<s\ Mf w® i ^rf^rnr, “cs ^tt^w 


^0'&3®h pswr^ww i^rPrra^Htw? 

tog <" 

Tift ^gmPTH (ofT)-43 'SllilW 

’fT'GTTf 313 I plait's*! 333 ®f?? , t ilk's 3ft*3 W 

<iivs> ft. j R > $*ra ^ wi? ^«n 3*n ots i w 5 ^ " w ® 

^ % tri-3? <^331^3 3131 I t3^ <>lf^-3]3 3TT3 % 

V1CH3 voT?Ftonft? 3'sFpflt3 3ft (^rf) 33* f<l3ll>l<PM 

f3<3PTC3 'illC^W 3 > 3C'sH ®T3?, 3TT3 f*k*k“t 31^13 ®1 3 VI “M's li 

'oRT^I^W? 3Us <4lk '§3<PTt 5 t3 <3 CTitV® 313133 ^1*1^1 

^33133 beiiw^rf 3ft’3 031) cfM%3 «ptsi 3 ^fa'» wit* 

43 ^ £f€t#t ^rcsf f®f3 3T®l3t3s Rttf*! 3313 ^sc.'sh i R*is *^t (^) 

Tp=p^ <iXc<c e i 3«fal3 f33 («J33 313*11^33 s 
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8^o 


os s so rstifp wrmuo crr? ^rm cr r% *(rrrr (wt) ^r wrcr 

R5 Rv5 RTRR1, WB Sf®H RRTR CRT5I fw Mr ^o | 4 Us ^ 
3R (71 Rfl>1wf RstSFt^ ■'SJW^ RR5? CR WlRCR RERIH'S 5o i 
^^RrRCcIR RTo C=Ttf^>s RMlRR ^C*t Sftffa tferH CStRlR (Ezion 
Geber) RTCR RIrB'® «IIR>MI «IR3£R CRT5I « ^HTH] R|OR RRTCsfR RfR 
Hr 4R5, CR ^TTRCR i3RR RTOR RR^Sf R**[jJ -^s | ^ o!R3£RR RPsfR'ff 
RT5tW \5T5TT « CRKfR Rft CRRCo RTORl R1R 4RI ^R^H RT® RR1RR 
RRRRlRt RR1RR TO WtfWo 5R l 4 CRCR 5 RfRRt WldRIH ^3R Hr> 
CRtR> SHlRo 2f5Q RtOERR 4R# RfR^ RTfR^TCR; RtC® RRT R1R RR?. 
^IRlRR RtRKR.' RRXR (HcR OMIr "RRRi'R CRRR RRiHR SICRFSH 
<t)(«i<H<l> OStTR^R 5 3J§ ^R>H 2fRR RROl Rf®TR -SR^R CR^f*fR CR 

WRCR WRR Hr I RRR fRRRHt WIrHr 5 f*tl RRRRtRTR RRif® 

sr^nft HIr® ^r^H rHr rf? ¥1ot i 1% rrrrirtr <$crr 

Bessemer system HRTCR ^R c JR®tRI 5R I ^ Fertile Crescent 
-t£R CRR^tO iRRRfR 5 RJTfRRR RT HrC.R'Q iSOR® RRCRR CRRI RTR Rl I 

'a(rCSrf<R y R fR WR 'flf?iCR*3l s 1 ^Rlb-OR RiRRRR 3 MRRR IJtiJR 5 

(Nelson Glueck) RRJ2fffi5TR ^ ^Rpn RT1RR Rl%R HtRR I 

\5R RC® R«1jRRH (Wf) HCRR fRRfl® ®TRt fRCRR^ RTRRT5 iSRS. 

^R RSR® SirfR ’jHDt'o CR olRCR R® R® ®TRl R&f'ffRRRRRRR RCRT 

\str rQIdH Hr i <rr>H Hrr ^ cr rrtrrtr (wi)-^r ri%r rH 

CRW CRT5T O ®TRt fR’JR RfRRTCR ^R° RH>j| RR£®t RTR5RRR 

^fcRfR | RR^1R5, <i] fRRGJ RCRR CR^ CR CRRt O ^TRI RRRR 

■®RT CR RRCR C^R RalC^tR S'SlH'o R£rHR ^R\ ^'RHJ ^ 

R l ^'PR fRRSR'Q RRt '50 I ^ RRR RtOtR (7FR CR*T*tR 5\3lRR RRR CRRR 

• •• # 

^sfRR ^fRJ RTR5R RRt (R^ 5 1 

%fe^rCR CRRt RR CR S ‘UrO RRR Montgolflier oTOR’f RRR 

RlORRR RT5KRJ CR=3R OolcRR WHR 45R ^5fRR RRRR i RORTCR 
RiKRR Rt5RRJ ^RR ^rR , < 5 !'StH sfRTRo HHrR *tTtR RR1 rHI'Ho 

5R I RRRliR 'j RRCRR CR^R RGE5 ^ O ^HR5i I WtR^i CR^RR 5 RRrfRR 5 
■SRRI^H «tRRT ^ORCRP fRTRCR RfHR RRSf RTR^ ^ I OlfotR R*t 

C«RR5 RT5 t%T7rffR^tR %IRR ^TtRR*! Wl^R Ol <P I *i 


www.waytojannah.com 































































































































































^SIH-^'ailW 8Si 

(stratosphere)-^? ^Rletl’tf^ 5 ' ?f*t) <3 <i 1 ^ Qc®”)* '^ < i'^l 9 PfcW c R 

TSRT ^K»f 3Wt? toc-tj ^3> C^T ?JW» ^ I 4 *RIP^ 

c?*j? m so,ooo fc5? 'Q’f? *m i <ii«ii*t? >iirimj c«ft 

C?®!? cq??, 4 ? ^*U ?JM^ ^ C^TTf? C£f 1 %Fa ^5 

c?re *irc?, to to *tTm to to to wt i w®t 

« ysjsan? *rcj?tsR ?tot ^’i c?^ K® iooo *nto*« 

C<T*tt *1? 3T$tfSf ’ffeR't ?RTt m I d]T>t -^®? C^M ?Tt*ff? ?? C? ^ 

^ \ m \ ^ 0 ®iT)-dKi tfRR^ c^h c?=j? ^stto «ft<R^» ’fire ?i 

'SMI ijdC^? *W <#5 to® *11?® I 

vovljjjjij g 

1. Muhammad, Shafi, Manful Quran, Vol, p 254, 1983. 

2. A Yusuf Ali, The Holy Quran-Text, Translation and commentary. 

Sheik Mohammad Ashraf, Lahore, 2nd Ed. p. 1137, 1977. 
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vS8 


8 ^sRTf ^TUFt 'SlilMj I W ^srTfsi ^®TC*Rf %*RT 3T*f 

'®l 5 fl Wt «P3 a ’il»i i£T33 \o|t33 S^rik '^' S FI 

rviix <in^> 3 $ f^rm 

'^fi^i, ^nfcffn g i%| ^r *tT31 

^ ^rTTO? fcp ^rrair<® %?n?re-4? ^ 

'^iwifb'© 3C3t3 i OTsfrpr f^tjtv® 3t*i fwts c’tcf? wi 

^rfwR'f ^mn?? JTktftq wnp, *mt, ^rt £f«f% 

'sfFfl ^ ttson ^yp^-fppfi^t 3c?j gi& i 3w^ >|eii^H f^rn « <ft% 



^W5 33 li 43 

*rc3G <vsi)H «nw i fog ^rpn 

W«t 4^ Gtt£C33 ®RJ ^t3 ^T^WIS fij% ^s® 3fT<m *#<1^® V5TW 
f^f^ •w csro^ ^ ^ o^t^l ^ i wi *n’^ftft<i %tj c^sf 
^ijt^ 'ixi^iw vdrt^ ®n?n^ caH< c=tcsi wnr^r i %*# 3G?it3 

<W3C e t P««4f»J'o 0->10b3 ‘Pi'S? <)j!^Vo ^ 431 i£? 4 s 1l<>l3 33T 

31’fR'80®Tf 4>aihoa ®foC3 f’fel 




33 I TpeT^pr ^[«f 43RT 

' 5 RF5TTI 303 'Q^ 43° 33 5 «f33 £3f“f§J 3R3T?ft C33 < ’l-3ft'5 G <Ml>I ’ll(,33 


33 | 43)3 33 i 33 '0(<J3j3 'ST'Ulc.^l ’ll 033 S 3)333 4^ “G||3l0'© 
G0$)3 <P3l 3,03(.3; *m ’jffi* 30 [ 033^3 3f35’ff3 G ^®T 313 I 

3ff^ ’ttO^ 1 5jg ^3 «1'®3 ie fC3t’fI *FT 'SftrJ 1 S5TT? Zizyphus I’tttara ^®T 
m '®l3 <f»li?l<^'3’ C3Tf0”f3 'sj'IJ ^3TT®, 4^ ’TT3 C3t3 3t3t C33 *3 43° 
3l*j033 3TG3I3 GR*f03l^t <p*)k'3» TFf §3*nfo® 3^ I 


^*fFJ3i 


O 

O 


1. A. Y. Ali, The Holy Quran-Text, Translation and Commentary, 


Lahore 
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«<? s > <3 ^1%wr v s n u T ^ t f?f? 

0<PCS*fto|ths ?T'tt?T? 5 F ?t?t Tjt, f^T 

FI? FI? RPH'2 11%f? ^1? 5j(^w ?t ?s*?R l 

^igK ^r? 1w? ^r? i 

i S||4l*f?'3^t >Q ’jfaft? f??t? ?1?m? 9 lf?f*fl-^ 4 ^IWTb~?l 

^1 ^G<JG$ I 



OC SO C^ ! cmwtt £ff% 'Sftsll^ I ^|g|^ 

~<qj\s|vs £<£H 2f§t C^T O 

C*TE^ ^fapTffl^R MH _< PG3? foPt ^jo|o C<?H 

i <sto ceim 5tf*r© rwi? 

vsjsrt ^Rrft c^ >i<i<i<ii^ vst 

^nrto ie s ^i-eo m*m* \ • 



oc $ & ^nrP^ csrm oi m\ cw5rr®n i 

^og^ra wt ^g^tcw fnc^ <pfa, 

^S^ ^Ttft ^T HIT 'fiR *Rf ^T$lfto 

I ^pRP^TR 4o|t^ I 

^IR5M C 1 ^ 5 ^!*ITCo3 fwf^ ^nms ^ o HlHt $£^G5 I 


ctf^KTaasSs^j 


fe I 



Af ✓ ! 



' •'it'. < 




^ s ii ^tjr^ c®t?Tw?w inflj 

(^«m) ?f®, *n? 


4>urc g?, *rc? w^t? *mr< 
cwn^T ?tf?m ton i 
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8^8 




cRHh HI^nur^r vaaIv©I^|v?l ^t^?!?^ *Pt$ *Tf ?T 

*Wsh 21*1*1 <Ks ?! l ??*£ ?J% ??? ?? ^r??t C*pH 

HjlVfl ?TPTJ£f? ^5 ^cn <4 ??^ oQ^fD fa'slC? 

4?^ *n$rs$ whi ^i?t *[?^ I 


?lfi> C?W 4?<> 33F ?! ^W! C?F£ ?H? ^jtt? f???fi> i'b § 8 4?^ 

^v § 03 ^nrrw?? ?t? ^i#o ~sm^ \ ?rft 4? cwnsi ^ 

^T^?? ^5ToB ?ftt? I WSTR^lW ?FJ? f?\te|W? ?l<>!C?j Wl 
^"^5 ?\5 ?S*f CW1 ?! C^O ^1 'SiHoa ^W? | WR C^T ?! OT? 
C3FI 5 (/$R t^Jaj? ^W[ (/T^ i C'Srlvbl >MC<I^ <1*11 ?t? C? ^TsTR. 

^3?R?? •Js?! ?T ftl? C? ?R?R vs! CSff^l? C'Srl^bl? ?TC?> 

'S^FffS ?^<1 ^?* <1?P? (W t3FR?m) 4?^ ?lft 
(23X) I ?f? 23Y ^5 v<><?]l 5 fc^W> (fertilise) <K^1 'ocH *i'3h C?C? 
Wf? ?f? ^S^F^fS ^OY ^3 vst? WR C^f 3£? I ?T31-?f ?! ^RJ 
<MC<i1<^ (?>IH CH^ I 


^ ?R5l ?ft?3 ^<1 *K3H ^ ^3 Ttolf?3> v5f??l ^°fU^ *fR3 

Wf? <??? ?! #f?v5 Wt? 2R? ?R?, wr?T? C^ ?3!? ?! 

wr sm ?r? wf?! 3 *r?t wr ?t?rc? ?s i 



orrar^? SsR?? ?£3J ?!*(? *R? ^5! 'StMC's ?r? 

*rf?f*tt-£ 4 f?^ri?\5 ?^n i 


f??t? 


?T^W? ?3? ?^5 ^C<! 4 f<W? N 3 vsn^ ^>(\bl 'STf? C?^5 v5! 

WRR ?t I 



v<t % ?T55 TJ’fi* ??- ^ftf? ^(f?8 'Q ^[C^t?, 

^1tf% C®TRT, ^ I 2|WJ4f5 C^ 5 csm\ c 9 tr*r® 

?^? ?! C®T??T ^Rf »£}?^ ? t 5 7 T5? ^1??®! ?^? 

05!??! C?? ^5t? f^I? 'stKIvs? b*H&°1 ?R? ? |W 

<&wn ^t? ^pt? ? s ?T5 m ?tc5 c*i??t 

^'0'03 ?>Q I 
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R'flsH 


8^ 


£RTl^5 <IOR^ M?1 w ! (tV *TV*IR> 'aft«It'S 

vi|R?ri^T! ^CTR^ I ^1¥F5 ^ i'b S i8 CS C’tm, G ^ 

5fS[cg fSf^TSt WR 3R?R?1 



v<t % io f^r arere fwr? ?R*rr srfat ■’rT'T srfafc a^am 

atre, fcfa 'Q ^gras 4 >mw faaf^s; streita 5 
*tfe5( e r a^a ^a* f^f^PH *r# i csTsnrra 

s(1%f>ftcr^ i \£ta^ i 4a?. ^TffT^t *1 Elat's 

q l WRa* T5la* f5Htr$T C’T^BRt ^lf&? '=il<3t c fa'G ' s ffwtft 
aa i 

fwc^ra ^taj aFS G •sJIC'a-sl "5It*JT 'Sf'3'O'fr <MlWW Railft ' 5 TtaT'a 
O g 'SfR-nffiro J’OJC'? I G Sgta* i£)^f5 faf^fg faaCTa 

’ifablR'S aRT? f<^?rf& mm <1 g <?8-4 'aitMllHI aRt ^?R^ I 'ailsJI^I 

aiatela^ g a»5^ <t g it® a^a 'SilaR'a aRi smr* i 

vc Ka^Cfisf * &pyt-» 

o& 

v<t g *<» ^ cwaat 'jxtjjns. '5TPP?t c«ct ^"ars ^taa <w ’ 3 nfa 

^t atat tafoa atfa v>*i^ a*fa i *iW\?a ■ataj 

faf&ifl at^a *W- •HlWl, °1l*1 'S EWa a*! 9 ! I 

v£it ^rnnro ofi> EMwa sff% arrowa ^ ^naRa aRi 
apn^, aai (i) mm caw fare ^ caaa, (*) fa1%a <j* « ac^ta 

wra ^TFR, <4ai (o) nT^R5 ai-4a RRWft>37 | 

(i) ^trm caw 

^PPT*t C^W «rf? aaa aT^aFTR taa uawaas «F5PI 

Raca^ a. % w aiaw air?nw ajtan aRi acaw i 


Cite 
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8 few 

(0 fen fen wm fcvim 

^1<5\0|(^<P 4E*HI<1 Pi <\ ^l<H«5lfe^N ^FTf fe ^fife's* nnj fwcu, 

®rm fenfs! nu> nnmn ^Hw« few i fenj nm-*fe[4<i ns, fert ’Tfs? 
nn fe?. nt ninn fei-fenfn, ^mmft sn4)«cmnn-niwren nr® 
cnw nwr ntfern <swr mwn fen? nr®m ffe fern few i wn mwt® 

ntwtn n°-fe ■nfS^'S'i nts fe° fen nmmn 2fi4) ^ m4tmn ^w^cn® 
fei?t cfen^ fe i wmt cmw ntfe! wra few HWiffe ■fen 

cnfem nwm few wns? mm i fen nwra ngm n4 cmm fen n:?-fe 
5^=1 n4 fen <pfe fen fe fewn ffe=i ns4n fet4 mft i few 

<T>jIC-sltH5H nw? | fefe feHWMWlR''.’ (anthocyanin)-fe 2f®TW ^fe 

n4 cntm mfe, fen ^ffef fe n?.-4 nfnmsn fe i nfe ferft 
“nwtnr®” feffe wnfnm fe wn-nfen, ®^<3 fe fe nwn 

^tT'TO Rrt*ft *lhlC3<i (sm&'Q ^fCTt^fl ^ I 2jT^S<TTt*l C% 

•*TRH ^ \st Wl *(§ ^ I vb|qc<P'Q 

%5f OT/® ^HI WW'OK* wra ^s*t Rc> 10<3 ’t c IJ 

^JTTJ ^5^ '5R<T^ni orr^ft ^f*r ^T Rg> 1C<3 OTrT 

| C'T'QTJT ^ vo|^C®1 v^M'Q WR1 ^s*f *!<!«! ^5 I 

^ft (^RS‘^1 Wl? ^HT ^ Mfejj ^"CT 

vsn^r >©? 'awc^rt <ho£ *nf3 ' s n^ w^tt 

^rra f^f R 3 ^ *ra i 

* ■% 

• • •% « 

(o) m^i'b-nn'siftc® ferR n°-fe £nf&mj 

ferw fecfe mfe fe #« fefenjw n^-fe'fnfej cnnrfe 
fe^ i£i^t f4fe nnm fefe ^«,*#n nnwn i few fef%fern 

cron ^ w*f fefefewn i sft4tn cfeNcfe fei 

felfeorw nfe nwfefe 'SWtM^ (dolomites—,fe> fefe nfe 

fer4), ^nr mnn, 's nferf^ ^»fe n^ fen 'Q i fefei mnn 
^nfefe fen c«nw fen fej few i fen mfenn fenr 
ffe-tfenw mm wm n°v-fe mn ffe,m «r^n nwfe ^n mi 
cnnc® ^sfnt fetf^^nm ^n i fe swtn n>fnn4 £Rsn m fefen ^ fejs? 
n°-®n ^pf&wn mm c*n®l ntn i fe^nm^ (lateritej ntfe nin : fen 
fei feiimf^n fe5 nfet >jnn cnw wr nr;4n i nwMw nfew 

mfenn n°v fes> cnm fe3 nr: 1 # i fewmr (galena) mnw nmw. fern 
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QQQ 


3313 5 132(3 31 C3T3> %Tt® *£33 3° C33 ^C3 ^103 I Fluorspar -43 
RfSil® 3?. 111 i| 1j»'S3lt®-43 $3f|f®3 333t3 ^C3 3TC® I 3311$ $3 

(bauxite) 3£3J 4jr^fi|fa3|iJ 3T3TC5 I 4$ 4jl=jftfHim3 *TPTt 3F313 
C?N%, f3l%3>3 ®f33l Sl$SlPl il If. SJ3 ^f3 e t 3ftTCS 43? 433 

313133 3 ? riwi c3i® *n*t 3?-43 3t3j 31 ? 3mift ^3 w i 

3T5J'5-33'®lfh3 3T3C33 3T3J 3?-43 4$ t3^ <!3fe)3 3t3J 
3T33’fB t&Trn^'C'i? 3 3R11 C3*T 313 I 313E33 43i3 3131 3?-43 

33 i< 3 ® <3 3 pmrf^ 3 s 3 k «i e fr% 33313 ^3 33351 43? 433$ 

v5Ttv5W 5 J c f 3?-43 ®f?*l %7TC3 4<R|3 C3T*J K3tf I 



V<t 8 4®TC3 3® C33?-43 3R(3, <3 ^H’^TfR 30JT^ I ^IgK* 

3 K I W I 3t3J 3131 "®131$ ^Igl^ ®3 3331; ^\$\\ 

3314*33*Vr%3 I 

■ s 233^f W13TC® 3131 3?-43 kfBt4J3 ^1 ®13fi> 4t ^l^lc^'Q 3f=f® 
^ 4$ ®ltm®3 (3333^ W 31"(3, 'Q 33lf3*l« I 3133 

■»tftC33 «f$3M<K3 3?-43 C3 Rfes)®! 3C3C^ ®1 ^Tl3l® * % 05 

'3lC s llt?3l 3>3l 3.C3C5.1 

'5fT3?) *Rt Rt<33133’ ^ 31^ *313’ C3£3> 4C3C5. I 3)3 ®f*if 3.13 l©f® 
W^JT 31 ^ W C3 33 afl'Jt 4W C3 ^ 313^13 3RH ^3 

C»}%?1 Rffaj’l I <3 33 le l 3^1^*! *lHH 3t e f3 "53 ^3? 

f?l3f^3 3T13 ®FR3 C333 C333ft 3? 3l3lft C«tW ^ 31 ^1 

<ftef 9f|^ | b!3^f3 3? 3f33®t33 fk3ff> ®131 3l33R«t3 

orfRlRl?^ 3R3 3lf3C3 C33 I 3^1^33 3131 WF13 3 c f<? 5 1 
313 I 41R3 3S, 33 "^RT C3W 33Ct?W 3*f% 3^, W’ ^ 3t3lft ^3 
3K^ I 'o'l^l^l iiJlR3 t>l3'\5l 3^3^®f 1%s3! ^)3THJ £^ 3 3^-»^3 

^3 ijs'iJl^vg C3<331 ^ | 31)^33 4 3^3 f3f53 3“ ^33^3? f*t3»ll)ci3 
"^5 C3T35 3^1 3?T3 43?. (3t®t3f f*l333 3313 333 ^30 W5 31C3 I 
^31^33^33, 4t33«%I ^3331R 3^3 ^311^3 3^ ^ 3fR ^^3 
"®lt313 31 f3333 3H33 3? 3^Sf, 33^f33 3^3333 313 0f^05 ^31® 
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8 ^ 

c^rT‘ s i wr crr&uS rtr R>Ri-RfRTft crcr> rr=i i >5 rr^r 

RfR CRRRR RtR RRR ^oR FRRTCRR R° V -4R RRR 4RT Rlf-UR KR WI 

r^?s? cfri rh Rt 1 

RfR’^’ R^^lR RRllR R® RR RtRJ ’ft#, RTS, R% RtRt^ I 

rtirr* ^*#rs R®tR5 ^rra rtfr rr^, crw ^r, c*tm, 

FfWI 'Q RRR W5RR RR1 RR I R%RR R?, RlRRRR R>P1 3R I RR 3 , 
RTPFR FM R° RH1 RR^TRR ^R CRRR R^< RR! CRtR* P'J'f RlRT^t 
<3RS. RRR 'Q RR RTRlft RI-4R (RR RR R\5£\a'3 CRRT RR | CRHSt, ^5, 
^RR « Cw5R R?,-^ 'SrIfRJ RcR(.^ ^RS. ^ fRFR RRR RIRR R%R 

^RR I RRffR R®R Rf%R^ ^RfRtpR 4 RR=R RRI RRRRR R< 'sl'CRRCR 5 

6 

^orm -orTcrra ^ ^hi 'stfr 

Sd^rdJ OT^I ^FfR <K<) I 

^ ^ ^-4? t^aiT wmtW? f^5 fiRrptjj 

nq h§, (TTR^ft w<\u$ *ira *m*i 

^^iRc?^ c i^ic<^ <?<\vz> *ffC3 i 


% 

/ 

1. F. Steingass, Arabic-English Dictionary, Cosmo Publications, 
New Delhi, India, p. 351, 1884, reprint 1982. 
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2 8^ 'G <pfcsH, ^It's ^BH 

■SjHfcj'© *Tt ^Hl 'o fa Pi ^1 C^ v ©Ic*i^c < p 

fafa ^fa ^PSTP^fa, I 

^rrar? ^r^wi c *i sn^t <3 ^r®^*? 5 ^1 

Wt¥To } § ^ 4 ^JBIJT **t 5C?RS 1 



KlS 9 u »!8 






Otf S 88 f% ’jRfk® *tfe^ e t •9‘fflfn? '0|RC«1 4W* 

*tf?«tt* #t qcafeq ®T CW*E® C*f® I <3*T C$1 4t** C5T5 

^arf*^5* **l*H^t ff*T I «(lfll^ 4** ** C* «ll*l-Re^ « 

C*T* f* 5 ^ ®1W **l® ^TRJ, f®f* 

^rf^TR I 

4f5 4?sf& 5n*r?r e f < ’ftfc*’^ e f C* 'SFWE* 5 fer'saMI *ri c$ *ft* *T®tt 

3**1 *>*£* *1 4*” fWW C*R RTC* *t? 'sTC'RT^ *lfoa*l c t "MC.^ 

^c* 4*1 o^^us ^c* c* ^mrs* ^rn^rf «mhj<pi31 >8 1 ^ 

C’fTCZra Rff ^ «OI%T I 4 1***fi; ^5f|¥R « g ^8*1-4 4lc«llf&'o 1 

,*f 

J <* 




^ g *rH*® 4*1 f*TC* 4lR *t ®t*T ^TC*t C *l*«t 

*r* « *t ®r*t c*tt *T*, ^tR stuspp faR* **& 

f^®tc* *«*f* : ® C*C*tf5 1 

** RRwjri'R f***ft Rmww gr wn*w *»fr ^ 

f%rt*7r * 51 vs **r jfcm st i^R *?i ®t*c^ 4$ *mrr®1^ R«i^ 
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8 tro 





^r3c<pl c t C^TR 5 RTMJt £RH I *HRl C^R 4^f& 

ri vfRnfw fkM ftfpfg ^t ^ ^ i <m+\ ^r^i 

f^ROR RRtR 'Q f^rf^g TjpiWR ^H1 (Rf^fgRfSvs I 

^«ijmr ct^§ ^ vsit U*\m >nf^5 

^ I <£& fi> RWR Xlf&t'a *f\5t ^rSR, ^ ^*R 

^Ito ^CrR “^TR RC^r ^^tf^RS Z3RRTI *rf%W^ <3 ^H1 

f^f*fg^t ®TI^ i ^4>T5 ^ff^psR *R 

*fw ciiRpta Rf^in i *5?^ ^ 

^Ttf5 ^SR^R NS *tf%TRFR ^MHlR^rtR (wfa ^RT 


<#<l^ ^HI ^ | TJ^R v£ 3<^05 ^iZFI^ <iR>fl$ §t 

RTW ftPl'© ACa 'Srfe^lfB (zyzote— ^ W*R (/$IW9 f^R/R 

Wl-^>®) ^RR '©^R '5ffe*tf& 3fRRR *ff?TWt*R 
W f*RR ^SRR 4<R f*fa SRfSf^t R RRT *fW ^ *ftRWFR *fR1 
RSfR 3TRR5 I ^Hca *tf^®FR 4?R v£R>f& ^R^t 

fesRR ^ I <^R wf ^ R^SR (R <i^RfiJ<P *U>*iRPi 

(RRR wfe’tK©? f?f^ 'Q *ff^RFR *1RI<llfc$ 

*rf^vsR RRt ftfttvR *tR ?Rt ^ l i£RR^ <#WFR ^s^Ut *RpTt#© 



v»HR f^rm I sf^J ‘'Ira <R RRR 'tf'ote 4 7R vj^Rpi 

f^\5RR <K3 RMT *18<I? i^R^R* Tjf^ ^RTCTI <4 >i<j>cl 

*ff?R\5t*R R>lM >W*J ^<3 ^R<3 >i<?«i R>R<T ^flJHltT5 


WR*tR fiRRRR ^(.<5 



^C3J<1 Rw C^^TJl ^f W5Rt ^R ^^PR 5 ^RR C^\ 

I C’TRSR iRRR <jf*H'£^l<5 : H^(.R ^RRR ^t 



R 5 ^ *1<Rv©r<p!c*i ^R^o I 

^ i 

C^TRS R<JJ^ +m<$ (microelectrons) <P 5 i»il'S)\&v©|^ 

c^. I '©R, (Integrated Circuits-IC), 

RTtR^RR ^TSRTI (Large Scale Integration-LSI) RJTR^ 

(Very Large Scale Integration-VLSI) ^ilR vjl^c^l 

*T*TR I <^ld*i ^R^t 



^TSR <#C?I ^1W C%^ CT, i^Xi^ ^R^l Rf*f§ 'SfR’tR io « J R^R'8 

^rm i ^rrtraFi 

«fPTO-^ \5R> fr5c<>Ct5<J ^ftWCTR ^R^IRRR R^#R5 


^C*IC5. I ^T*fRR C^tTvSR RrR W ^1<P|C^<1 ^£1?^ (J\ 
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8trJ 

gjjigf \5t 

offt? I 4>fal$UlM<5 3RW3I c^f5 ^MtS-, fa? '*1^ 
^«t ^Wt <3 *tfa C3tf5 b M L\ l C*f!*ifa ^Tt falJH W3S ^ifa’lfa 
vpsK'st ^\s^ ^ C’lWC^ <71, faf*f§ ^sH ^Tfa 5 ^ 

#wnn *T5 gs«IT 'Sl^ C«R^ ^S? SF#53 ■SR’fl 'Si 

?r?pjh ^t i ’•w fa'ferc^ ^wK c«r^ "P'Pi^c* 

^rcfa ^®n TfRi tires, \st c*t*h *ts3w«t w ^itn os^fa *ra?viT 

4Hl gtU I 

sr 3 T?j‘ s t <7f tail fc*ra c^'s^t ^rra '®r ^fa 
vst^ H t? sffafafa %rtw ■srpp ^ifatft W®T ^5t#f ^SIC® “ B ttC?f 
Trt <iR>fi> ^51% ^g 'illijNsW vnfaf<fa ' ? rfTt vsl^M 

np^ qg gift t?r *ms '5r*rf^^ s J 's •*c»)'ai<w g<f fatfai?ra 

cw^s C^R gl^Rxo *tHC<H ifi? 'O^ -Sift ffo> <71 ^«!J gSSWt't 

^ngt^a c#^f ^xm f^t sflfa gi i f%^ ^*ij ^sgwt ^rwu 

fata* Vo 141M VSTTWI ^I^C^I^W<>JaW<! C*FU3 ^ fa^fa^ 5 

v5g?H 2(v5T^ g# gT g*R^ (TtTStg faw ^?RT#S fa®l vflft?. CT 

7f m jjHfsr^g 'SllR^vo I vs*fi CTO ^C<n<wa^(.-si^ ofggjs, 

^«<'S vgffggs^g gf5#g '=’lfa<'A «ih<.'a ’Itra viRH vSjl^MU 

vsrfifgsvo? vsjsjsff^ n|^qt«> WSfR vsrtgTC®^ t<jv3a!ft<p grWI ->l*' y lc. < £ 

'sMfe's 4<K'o ■ 9 fHC3 l 



6uj*z 


^ % 


'&b g \8i \a|-al OTC’t HlX v®ltl^ < J!^ ' a (N«l "^5 eflR>w *f!??T < ?C<|(^, 

■^T*Rf ^RTT '5ftg volt*rs f^TOl fa I 

til fa^rafa H 28 vyuilcsg 'S(|C«llM v^RTt 5.WC5.1 

','G£t‘ t< £S* l >3&ty-rr 

*><£ 8 voo-08 c^fi^ronf ^n f^jr*t i 

^ns ’^ 5 ft, ^t ^ps *w*\ *n 

^irt «ttrv i v&icv* rt^pi 'Q ^t^cra ^*tR 

^f% ^ ap& ^fr«mn i 
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8W 




■' ^Rl? fa*l?lfT> ^ S i>i>8 ^RITC, «iRJ $WR, 

Ctfp « 'StT^ ^T«fR R*)^ >8 S fcfc 

■ . * 

"?P«It S vbo '3|Rto$? 'ailc^ltHI ?Rt R04CR I 



♦tftaf R^R <R$ R^fl, f*rf^f R? WI? c^l^l *t?Rt 

^st ■qfvwfl 'Sf'Scw§ rrrt rrr re*^ c^T’p 

^RRt CR$*R ■’T*^ RT RflRT ^RRe Wft*T *Tt i 

• I I * 

'Q vtol'ft'r Rpk'Oii RC*fT C®rT®T f^RRffr i'S o ^ 


^rai^s rrt 


I 4RTCT SI1*JCT<1 RWI SR-Rtft *jt$3 <P^TT RRt RtilCS> I 'JRR 

Rt Rift RSH RJtRttR C^H RT® Rtt R'alMil t*R fRRTsH^Ftft 

R£R 'ailonlMl RRt Rtiic.^ I ^ 


'iJRRT'R ^ Isi IR 

-% • 

. » 

RER co g 8(t- 



8 g 2> 




6 $ WiLtWZ&JlfflS-* 

y 

% 

V'b t 'SR «ER3 RHJ >*FP fRR *fo RF®, ^5T C«fC^ ^srtfir ftcis ^f% l 


t k 






tfR* CRR wlCWICT '«Hi*fUl FRl^W ^ l 


J *. 

* t 


. * 


i ' '. •«• 


• • 


ifRsfi? iRf^t l£fER tSRER CR RRtR RR^R RSER 'of RE®5. 

CRRM«>lf f^ERR RRR I. <3$% ^*fR^ RftRER fRR ^*1 nils'® %, '©RR 

ft. 

fRRESR IRES CRER R|R 4R^^fts ^1W|R TBS.*fC? 1 CR^fTW rte^r 
R 5RT ^5, '5ft? CR ^Rft> vniTtcr I'Rfe'® I f^R « RTE'S? (<]t IsRillS 


^ifinw 'sjIwiIB'5 rot 


1 1 > 


• •* 


X s 



'O'b g 


«lr !5R«f RRR "'SR ’t^TOT f^W,' ^t 

, *RmJR*rt^t,. »j 4v'b»h Pmilt't 1 

• -■ “* 

» • ‘ V ' » * 
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«*!> * 'ofc <w, »nf«t*i; «i a t"f w 

^I <WH1 RRT, ^prc=Tt CCSR W*Rf *fR e t RTR l 

rrr RfRRRRR rrtr Rww iftR? ^sjRRRRt ^i?ii^ r?. j>o % <?-4 

<P^1 I 



v&b g 80 Tjr^r *rr* rwr rr fro? rirtr *rfGRt ^r?. «iwr *tw 

3ftR 'if? fii*(W W 4RS, siWJ W fTO fR®? 

^T’W ^(vol-il W5 I 

I 

&i*tc 4 ^pf^nr *rtt 

tjr’fS R$ RRR W RRR RJ^K 'SM^RR falRH ^5 «RR 413 s 

'sp-raw *rai rer i rrejj^g 5 r^ rrr 4rR RR3 5 

na i ^ i H r^r 4rR ^r^r twr i csmf^R rr^ f®R 

SWR RR-Cg^pS R^R SpS^R RERE5 8 ^©T-f^^lTT, 'Rl-f’R'tR 
R ^fR^R -(Ml 4??. Rf^R* 'snwl^'t G 3R fR9RRR I ^©T 

^Hf\^ Gf<fte 43^ ftftrB C®IW CRRR CRRt RTR I 4^ 

^R C«RR CRRt ^CR R^R 4R>t ^RF^t-fR^TR ^l^cv© RRR I 
'SRIHJ ^R CRER 5 EVRE«1 4 *1^*1 3*8M* RlRfRR'© ^ 

f^iw <Tf^rr rtr i ■#t'3 'SH«pif*R -sr^rfwm g 'Mr 1 ^t%, t^s 

^5HJ CRRRt'fl 4R ER»H R>t <R$ I RRE3%f3F R^, 
Tjffos RflCR [ y t G RR fRRRRR R^RR?tR 4R?. 4R RJR^R RlRtRElT 
$Rt?r© I 'SR RRMERR ERRlTT ^JE^R G K3[R R$R> sr©R (Gt«Rt ajlPll>-4R 
RRR ER^M) 4Rs$ «|RR5, fR*? 3R fRSRRERR CR'TRI ''©T I RR 

SRC<R TO RR G K^R 4t W3^F ^ ^ ^ ^ 1 
^<pf& ^ 1RR ^ F5W RER CWTIR | ^ ^ ^ 

CITRR '©i<^Hs'5 SR-^^URC^ 

CVR?5 RC!TO ^ ’jf®^ C«fW W ^ <1T ^ 

\5^sR RM I 'SRRRC*! ^ R*1^R^ r * rf51 1 
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8tr8 




1 ®1^ '2tRC c lR Rrr 'Q K3fR RRTRtR ^jRI^R RfRRH Rf\5tR 'id c^>Tf^ 
b-o fWilft'Gh I *F5»£R '^fR rsRrg R^TR> RCR CRRtR CRffim RTCR 

RT Rt 4RiR ^srf% (TfgTIt RR ft I 

« • 

• • . C « 

. * . * . • • * ,1 
« 9 * 

rtrt ftw cw Rt'GRt 

■ 9 , • , 

ftFs fWR R>RRO fttRCR CRCR CRtfR RRR Rl’-iflt R>RfR RI<f Rt®5, 

?rr® fttRR crh rsrjrr rtrm rrur rrr Rt \ f^tw?ra fttbR wgttR 
rtrcr cftft rpr, rttr ft$R?RR ^rcr rirjcr rrr's 

^R^ TO ft^TCRR ^RSR Rt ftfl> i£R?t. 'oM-gRT) Rf^5 RttR Rt I 

^S'sRR 4R^ ^R*T ^R^ ^s \3 ftR R£\s RltR Rt I 'Soft, 4F»fl7t RRt 

% 

RtR, RFa RRR'Q ftR£R> f^?f (^c=f (Tj^s RttR Rt I 4 SjRUif RtlRt'® *\ 

C 8 ^R m^TTbRt CRRT CRI^s RRR\| 

I 

£|r®TC^ $\*\ ‘ 9 Tf^<§^ c t <K3 

• * 

RR ^ RT^R Rft ftRstR R>RTR fRRR R°1tR WtRT® <t S 58 CS 
RTRRTRRT RRt RCRtlj i RRSfRRRW R?5 'Q RR R R WRT.R >l<(.bTR R$R 

<3 rt€tr srfenR rs?tr oscr krcsl i ^^trt rtiwr gtr fttftftr® 

fRRR RRRR c f R>CR offt RWRTR RRsj fft RR RftSTOR R« ^Rv 

'SiW RWfJT'S RifpnftR! R?RR RR Rt l ;. ■ 


o 

o 


i * *' \ 


o o< 



43 Mis -<« 

O c ’y^lik 1 ui’Jd G 53 i " 


<1 f VV4>|V 


;> 8>-b< 'STW3 





<£& CR, ^rrfR WiR R?*tRRWRIRf 

^RS.^slZRR ®tHJ 



srpfR 

RTCR 



RT^Ss ^otRt ^rTCRTRR RRT® 


• * • 

■-■ORol^m RfTRt^ftTR RR RftR (Rfl) fRRftR RRt R*Tt <CRt^, 
R17S RCR R^tflR^RR RRR vitR RJRRtftlRR RRR ^PRt RCrI^R l 
%#*T®R RfTRl^s RRItTTRR RRR^ffRRCR ftfft® WtRTtfSfR RRt R®TT 


^.4(.S?: ! 


f 


mm ^ ^nrrtt^ ^rt^tira. 



,Wu< ! 


. i 


www.waytojannah.com 



























































































s 


ttfll d 


8 W 




'Sb s 'bb* ^i^*i oit c^rc^ 

^SFv«i l 4 T>t (RFte ^ '©lens C^H WH " 5 ? ^t? 

^ ^nft ^TO f*fOW 3 ^ ^v ^C 5 

I 4^ R*i*lfi> Oo § (£8 'SrRJT^©^ ^lc«llc>*il <T><3| I 
^ <Rc *1 ^fTtf^s nq ^hPi«q> f^> f^J f*t^r 3 ^S ^C?J ^UbTlR 

<P<j| I 






9 >f\* 


oSS&ffl \fct£s «S tfciSP 



Ob S <\^-SO ^Rt jiJOWfW ^>PH^TM 0|tH3 ft tit f^ 

C*T, <30c°iR ( 5 t^' 9 111^1 ^ *W) <p|wl ^*R >®lnl ^OITR 

^ ^hi* c^frtJr c’tt^s ^Rt i ^tr 

'©Ic.n* «ilwl ^c*i<p ^fTt«t TOTC5 v£)^ i£TFR c*fW 

ft*) c*rar *tm i tm* ft* c*tR* w 

st** ^t?m^ ftfBJTo Ob § Si) ^*ttf*F 5 *Rfft **n 

f*t>\ c^iorr <j3.h *> c*, ^i^i* ^iotir ^ 

WH C*hfi >3 C’ 1 T*t'© *RJ %*C* '£R c t *Rt ^?f I ^ f**ESI ^?C, S 'Q 
V ^Rltos ^ 5 f ftslteo ^Ic«iImI *R rcacs. l 

Sft^t C*Xs$ ^ ^ ^ vailiilco ^lOTT^I ^RTt 

R«W I 



^ s ^ *rft* ■#> otw ^tt c*, orhihw ^nn c*i^ ^ffc 

'TOrfl? <$**T C* SpFMT Rwil^t ^Hl v£oi(.^ I 


■JWt C^TC* 5 ^R* ft**f5 ib $ 8, Mr $ OS O Otf $ ii ^RIW> 
OIIWIHI *Rt ^CiiC^ l 



www.waytojannah.com 












8Ws 


g vo Ml csfsrtw? ^ Mf? w c^rsrar 

^5t ^srftR ^fHT'Q I • 

orf^m ■j<j'Sjic^ lij'c^tra c^tn®r^ ®i<p31?<pI?<p *iki3) ?ws 
W t??PT (?t)-^ SfsR ?jM ftdR fill *T5$f ^ 

Ml? ^Tt^ir <rtc® fit? «rr?? wffe ^ijr *\4ftm M? 

■Fl??-^? £PfPf? oi< 3 M>ls c fl <K*H |* Forskal^ \ s 1'® dft> '®t e l? ? c Ht C??, 
fill d)? *-il 1 l<J 5 ? c t' Cynanchum pyrotechnica Forsk I 

???'il?W : f ^ '? c tf5 Pyrotechnica (Forsk) Decne *TTt? ?flfbfl> 
=P5 ?>£I I 'plffr? ^St tSpPtPTT? ?t?J ?T®tt?? ^ c I'6tR'» ???£?' 

^F8? ?£? ?t? d)?^ df| M*tt§J? Rs|\3(.vs d|? C*Pf?> pyrotechnica *Tt? 

GPTI Wf «TfWT ^Fs? *TC? ?T?, dft f?C*t?^| «Jtft=T ®ft??t?? 

1 BfHt Mf I 'Sft'SH 'Sjl«iMI<! «Mj vsRTf Rdh (zinad) *ilW d)<t>fD ??t&? ?af 
?]?3t? ?RFs | i£lt ^W? *Tt?t W ?tt? ??t ^®-4? 

^?c?? ^sj*t? ?t? %r Mw ?t ?h? < 3 ??. fits? ^s.wf ?t?? ?®it 
i ^ t5pr ^’fi>? ??*’?? w?? w? ®fst?? ^ft i® t*?!® ^ 

W# ?NE? W*t? Wf WISH Ml? «f?Wf? *}& ®fl?<i<Jl^?l 
'5ft'®? 'SjMMI? dft M*Pf ?j<!3j<J ??r® I 

fl ? 1ll? l i 8 (Migahid) ®t? Flora of Saudi Arabia 'Sft^ ^ 

oftift ?t? 'JIT?*! ?t ?WTt3. ?t? TOW I Ml Miff? 'S^H 
?i <t fl^t? ^ot flf*fg *spmj ft? 7R5 *M-gf*ti*rm f?®^ ffwM 
?l?t i 

^n?ft *mm wmtfl’-di? ?fsr ^ ^ ®rf?it®? 

c^wM i£i? ^<tfD Ht*t? ?c?c^. i p^st tsHwlRpei-ig? wrtF 


^T^Si Ft^TPlt ?T^' 5 l'9C c 1 ? C*ft®t «Tt® W? oq^?, <ii? ■s , ft®l ^t?l 

' 5 TRPTl 4“>1 SJSPfPt? ^t?JPf dt? '*fM '2f^ e f ?F? I ^r?^f? PI 4*i-Wf^-'^ ■J) l'5.'i; 

^?,' !> l^ <pw ?t PlW? W^r? ■*!% ^?3? ?F^ ?P ! ? l ?PT?fl?5 ^TppF? 

^ c<i i®®i®ti® dfi? ® c t1^? i tNt-2n , ft?it? .wf? wt ^ 

mm 'Q ^F’i? «ii4i(.? c?M? «nw i 


^tpjs % ,. . - . ,. 

* • * ^ • la / « 

1. M. Hamidullah, Ecirly Muslim Contribution to Botany, Science in 
Islamic Polity, pp 216-222, 1983. 


2. P. Forskal. flora of Aegyptiaco-Arabica, Beirut, p. 53, 1775. 

3. A. Y. Ali, The Holy Quran-text, translation and commentary. 
Shaikh Muhammad Ashraf, Lahore, p. 1188, 1938. 

4. A. M. Migahid, Flora of Saudi, Arabia Vol. 1. 2nd edn. Riyadh 
University Publications, 1978. 
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ob 8 v* ■qrr*n* ^ $*i "tor, faft 

TO* ^»R, *^e’, Wf X5T ^CS TO I 

. » , '. , - . 

^ ^iflic's ” ! tb«iw ^ w, srrsiis, <71 <tpr 

• * s 

vi'Bic'© ■ s> rrc^R i *mrar *r*t*f c^r r&r? TO \$*r lij'e, to <ti, 

^HllU wRr> TO?t TO R*TOc<ll*tJ I ^IW<1 ^^^3 TOR<3.TO?5 
<71, 4t>t ^TOt sfJwM TOff i tTOSTOE* cTO TO ifl^sfi* ^ 
’fRK^P fTO> TO 5 ? 5f^5 TO TO*lf* *t%^ (TRf 

TOW <71 cTO <71, TOi>? *ms ^TOto TOSt iilTO TO«« 

. ’ * • • 

' 5 n**n I R^ ^v^fl W^nji* (quantum mechanics) V**C4 

(wfteiRg* ^R^ji ^ ^ *rr*R ^Rhji csfre hhi^iw 

4RK ^ff^rJT RR5J *fJT^) OF& Ws *fR3 Rt C*j, 

^n ^f&i i ^fiTvstf^ <<=if^wji ' jwhi^ i srr 

^ I 4^R^ ^1 ^ ^ ^5Rl *ftta, ^n?rra RT'G ^5 

<9 fR^, R 5 ^ wt *n i ^rR*t ScgRt'© >i«hjv©i^ 

R^R>c<P <FpfoR* (wave function) ■flCT <p^t ^JTl ^ffl 

^rfwf <C*1 C*1 <5C®1^ ’lR>w*t ^ (7f, ^ 

'*T% *TRR^ S^lll ^ ^ftRs^ '*ff^ C0C?4 ?R <3«lluq 

W? ^C?I ’*rt v 3Trra ^tf^5 ^t^Rt <*IR3> i ^lR'»I^M'© , o|c^ vq£^ 



* 

WKT (quantum tunneling) *flW ^] 


RSRTT? ^8St 

* 

srfTOjJ TOT $,Wc^ I < lfHH (TF^tl ■RWc^ <71, 
^rfw ^5 ’Rt< ^A ( 1 /2mv 2 ) ’t%<I ^®t 

C (height V) *33 4^115 fw^i TRTf 

^°V ^A *S7rt^^ (VSmv 2 ) (t (V) ^**1^ R 4 ?^! ^5 '4|^t, 4 1^ 

‘'T'TT^ '5rf<^tt’*t ^T^ra 2|R>RR'a 

C®v5? f^TI <71^5 «ft?JR I 




W f^TI ’WHFff 

fi|f«R^'®l<i >t«|<ij's| c^R!^ 5 ^^"Ij's* c*i«p ^y*i i »t?nh4l5( ^Hl 

^Alcvs^ vflTpfS^s v(|^|^ ^in (7TT5 

*m i «(«Rf 5 wm«i>i?i inag ^ c«tw «if^w®Rtfww 
^5 < W < # wi ^c?i c^, ^ f&c^l c^ <7T<niT ^?r ^ ^rt5a*t 
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8 Mr 


TOT-f^M fRSafR 


<4r# toto RTORfR crri rir tow tort tow tor cr, 

^Tf& £(i%fl^ TOCS?. I TO RfR TOllTO ^rr %<J> ^ffavs R3fi>R TO 

%*f W'QRt ^r tow tort rtoo tor cr, f ^<3 to*# c^rfw 


^•RCS, I MG'S? wml^ 'RRiR CR, £ftRfRR> RfTOfTO T5?RJ ii)R5^ 

'STORR ^-jf ^r ^ftRtR R>TO3 R^RR^ igRR 

fro rw crw TO i *TOfFE> to, ri ^rf%nR rrr crw 


o 

o 


WJ CR 5 1% s JT^ c t ? Squires 1 * 'RfR 'Mystery of the 

Quantum World' RTRR> TO^fTO TOW ^CRR £ff% g’ffr 

^ffRRR TORTR TOcsr | WSfR TOWft>R TOW £f$|R 'ffTOfiT rTOR 
TO fHCb \dT \ 5 1 |\'s R>r| TO 

“TOR ofwllt TO TOt MRR Rf 4<I# RfRRH tefR TO TOtTO 
TO i rTOt RfRRfro TOft> TOJl^if^4 to# crw rIrrir fR#R 

<f>C-sI l TOR TO*SH *|f$r?T CRW RRW fRRT Rt f^R =*TWRR 
'tjftlra TOR I ^TfR #fR fRWft W RRW f*m& TOR TOR Rt TOT^f 


R'Sa|W<l fTOR '0#'s RR I R#3 ir#TOW R#»tRTR RtRJCR TOtf# RR 
^3 TOWR ^TOR *(f# 'gfRRRR RtW R[feRWTO TOftT 1 

#fR ’^RffR RTO fRRCR ^ R%R TOR TO° ^tR fRRtf# %jtRRWtR 
^TC*tT #fR TOR RR*#RH I TOTsffwTR fRRTRt^Rtft TO TORIRR 

* I • , 

<11033. ^^<1 («T^I <P3M C*l,. *S$ ^jlC3 WtWt C<MH 

' * • ’ . , 

<8$ '2RRRJW 'RlRW TOf| Rf) R#S R^olf^ 'Q tRWff# tiraR TjjtCRRR 
CRW TOR! #tftR RTOs RTtR CR, fRRff# RTOR*TCTO TORW 5 R>CRR# 
TOW ^TOo TOR RWW l TORTR TORI TOtlTOt 'oHt^IR RGRJ 
[r>CR RfR >5 Rv TO^iC<1<! RW 5 ts|R T^fwl RTRR <PRi RRRRR <GR Rl I ‘flRtGR 

R3R1 CRwf RRR>£fR TO CR, ^CRR ^ ^fRRt 'RC=i1Ir s R > RMHPiCR* 
^■SR f% ftro RRR fTOs RRR RfR TORt 4RiR 'Rc <i l]R > R» RiJdlGR 1 «lf% 
toTRSTRT RCR RCR fR^ I TOR, 4 RR>R R^Rt ^WRfW RfaPfli <3 

Rryf»tfRR5 I ^f'R^R Rjf%WR5 TOTOoTCR TO^R RCR SjvstRRlR RR | 

TORRRRRiR, R?.RrnRlf^ ^T^RRR '4R*1 t> -^g ■^RjfRtlR 

RTOJTO RtR5W CR, «ItfR RfR CRfoS CRRlTO RGRJ fTOl Rf^ 

tow ^ ii)R rrj fro rir to rtr i ^tr^r <2ff%Rwst Ri1%aR 

RfNRR ^R>T?T fRWtR R^Rt 4R“ RlRfRWR wave function *3 
TORR RfTOfTOtR RRJ fTO CfifRR R5RR*S R”^cf ^Rj to RT I TOW 
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8 \rb 


C3R 5 *fl <RR 

^•*i <pw«i, f^iiw fn^iM *iibr i 

^1*11*1 ^irsf ^rmt c^®i ^pr 

C<P<1«1 '^Rsni ^Wt <K7JC$, C^R ^llRT? <\\%fc ^RR I 

f^Pl FR CT ^t ^Rv ^\dS*R ^ 7R "^3”, 'SfR vot *1C^ 

^bru i 


^RR (Big Bang)' s TI 5 OW Rc'iR favaalc-R 

f^r?RR ^fpsn 4 <r <ii$R<>*fre vat ^nwr 3Rt farfate i 

<v\0z> ^flTR 5 * C3, Rf^M f^t^ ^fS W ^3 43>fi> f^§ ^r^t csrre 
(THfflR f3F$3 *RT3f ft*! l C3>S ^3\a €f*( Ws 

*ffi3H C3, 4<pri> 4^^ 3^ %rtfR HR* 313*1 *tlc<i i 

3fc3f34*fC^ 43i*f 2R?R %^33 C p r'8^1 ^fXn I <p|Sc<p 41>1 3£3 $£3 

C3, Wt fiqsiiu % 'SFRPTRRH 43*F 43^ 3*0313 (Big Bang) WlW 
33^33 ^3* i 3t3 (R'qttr fa^sifS 13*31133 4305 '*t^ 43^ 
*m«v?F*im« vitJHMPi 33 m *tf33K33 3it3 3jNjtCTMj 3ft cwh 

2ff3f33> Rc^ROW ftal* 3*£3 R'QTTI ^3 I iwe?G*H 4^ 
^53 C3<33T W 3£3 3t (71, 4^ ^I^Pq^P Sf^'Q Rc3*l3C fc R Puhl'a 
333 4wft*l I 3TFs 3V3JRH^pP ^srf^voR (quantaum 

fluctuations) ^iR'sRI ^R3TC3 43 4^31 3Tt3lt 3R ^3T1RI3 G >&t 
<P3(,v© ^fflTR, 3S*Hf3 3~ t 'lc < £ C4M > 1C v 3l^'3T # i < ^ v5>33 3T'Q3t 3ft<1 31 I 

3^*tfe3R $3«iN *Rl^3lt3 43> 43S. ^13 33<P^ C<»5 
C^ | vij^snsi P(C^> ^ITRR ' s RRR XfSRR ^R® ^51 W 

3 1«I<UrI*i C3R 5 *Tf C^R, ^^1 ^R "ftn ^R I 

vof^rWR ^ICH - 1 ‘^<3” *£RK 

dj<p^v»|c<J 'Q ^ 5 1§\5?I ^IRI ’1^*i 'Q R^R ^ I 


^lFJ3f § 


1. Evan Squires, The Mystery of the Quantum World, Ada 


II 


Hilger 


Ltd. Bristol and Boston, pp 66-67, 1986. 
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8 o>o 



'OR S (t tRfR 'Q 4RS, MftRR ^T^ff RR lR^3f Sf^ 

4RS. RRR igRR^CRR I 

^i<H*p?sRf )Q sps i ^ iRRRfS a s ^ 

^nc®T#« ^cfej. i 



^ 'orraT'of&?t r 4*1I^R((H 'STCRR^IRt <JGI<^ 'Slsft'S, 'SJOTR'S'CRt 


'sr^r RtRt^. crrr crm ?jr rr 4r° 'srtsrr^ ^ rrr v =H'5sjm<i 


o I 

wrrt wrfR cr, ’jfRftR tj’rrrr Rfe rirt^ 1 >rr# w* ffa 

4R<ilR ^RCRR oltfcoRf®, «ItR ?TCRR bk^c<f "fhf R 

i£JR>RTR RtR «fpn, RTCR 5 <)lR<t> *rf% RtR I ^fTRr?r RtfRR 

^^■rr i£jR>f& R<j|X?i<m<j ^c4"<i <iRh> rRi^hr rr ri? 

<ifRRsRf%R rrrcr Rfo;) Ircr 'Rt<>lc*t cr!r 'RiM^oe 

V3t<j-^ | H CRRM RT'CRT ’TO I «ltR RRfR Wlf^ ?rf%3 WJ ?|tft^ 


oji^nc'f «fi)bNiR>'oiw ‘jhm crri rir 1 '©ft 
vfous 'Q «R 3 crm crrt ^rr?i 1 < j>i<r® <j^w?i £ff%f 


35 Rfojj oH-S^R CRtR SdO© CRRt RtR ^Rs HI 

RIR I ^ #F!I (RR STM) <3 ^flMM (Rf%R SIM) 


oH-gj R rc?K 5.1 RfR f^rf fRSR RR?j RTR^tR CRIR RT R? 

■ \i) I ^c. gf RM fcjfbWUR ^ft ^ RT I ^ ^5 ^RfW!J 4R?. RT^RMt ’ 
ijftR'SrRt'sR ^5RR '©JR SP©tR ^Rtfk« ^RRTO3R CRM RtRRRRR 
^\5RT?. fRf%3 «r<^RR ^RRtRR ‘'JRfRRR RRj£p§ «lt^t 

vat^olMIR fRR*fR I Rps^lR «IT*5R ^3RtR f%l CRt Rfl^ ^5R RCRtRR ' 


RR*R RR^fRR Sff I 


«$R <6 *tf%R f*TR 

RfR <3 *|RRv©f ^C*=£ R ^llWlfRs ^CRC^ CR, , 3 RRR^I 5 Tf *$ 'Q RpRR 

iRR ^^<3 C^R®TRRR ^SR 'Q RfR’R iRR 5 R^©RTR I 
CRtRTRRR '*(!4fl*I *jf«fftR ^ftRR '3|R s cRRfTR 5 ^5R CRR 5 'S Rf^R CRR 3 

'4|pb!'i||fe'©IC.R C5R RM(^> I CWRR 'S ^fR^ (MR ^CR CR 
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*[f5ffNl ^*fftTO (meridian) *W\ 
->Rvic«i *i3j^s C*I I^H C^T ^wc^ '©'It* f^ f 1'®w^ (horizon) 
^C«1 I ^ ^TCTCTO 'Q C*I *lc?tC*5 ^RT'R C^f <Kflc5. *>lc^ S<3fl 

*lc^*G <3 pf^t *1 (.$*? <3t«i i OTE5? ^lc*i C^T^ra ^M^n> ^Wjm^ 
'Q IpM'S GPRt *csjcs> ^>1^ c*Hlw **trn «ii < pf5 3 >83 *lt?i*5 

vq iffrcf sj%^pf <TC?R> sfprc^ i (ir«l</*3 TO^s) 

stf^WCW *K?H> WR fp*t^TO ^33 *TC?P& (50° feSt ^BT 
^ *K3I% <3 *ff%^ I 

’5 f fi> *35 ^ *5^ ^tftrsr *tc?r> 

^tro <snft ct, v£ppf& vi^r^ wu *jf$rft &t?fwF 

Osmt cro ^ ^ ^ i ^ to taw c% ^?r 53 

^t >K*fa ^ii^ *j®api«t*w ^n?i i ^ ^FT%f5 R^tto* ^° 
ffcsJt ^v ftRe c^itth ?rarc^ i fhi ^*w ^ ^s<i 

fpW ^TS^I i£p$; ^vj>° feft ^V ftPiu5<1 <l'5.w ^H'QTIt? 

C^PT I v©!c^ ^l^lcH <4TR pf% c t Prc<J> C^PS Rtf® "3^1 I 

va iy?i*l'®lc3 ^35 Rc^ ^° fesft PiRiJ c^ vS'qh Rc3> CTP5 
C*PI i ^o?Tv ^ Rsiai®!^!^ ^ic?l*B ^Rw c^c'® *ft£3 *rf 

3*f?f Revo'S *Tf I ^ *1 fi> 3 c«i i 

^*5”^31 ^)'Qc°lW Rua^lD *10^5 <t*i i ^fftr 5 ! 

Rc<> ^*fi> Rwmt *ran> i ^ RrniTOtft ^’f5 

55 R^ 5 'Q v ^l^ll v ® •PRf ^ 8 ^ 

^1 I 



'M s 'b ^r f^^gr ^wtw h wn 

#w t^ i 

^mr® ^8^4 to ^Ht f^terc^ c*i, 

^t l^s^ ^rt i sot ^^5T ^ < 2 ^ 0 # to 

tw, 'Q w ^ipri ^ 1 c*rfa w^n^f 

Tj*f5 ^fg cantos fro^-- p nf^r * 

'2f^ (Jovial) ^(fTO <3 ^1 ^ 
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P'aah 


■sflfsp %5f& 45 4%3i3 I 4 33 3lPf3 4153 

*Ttaj o.<\ 1315 i.H 43 413J l 43#'o.b 4. (C4Itf5f3333 

2f*RS $445ff33 33# 5131 4^ fi> G#13> *}43> 5C3C5 I C3l3 <St ? 
?fffsp oi?*# ojsfft 444 o||^r*f *jftftl3> 3134 513 Wfl5 I '4543 
*1®% 41344 3tl45>rf%f55 I 551*11313 4^5 *sm #f, ^ 'Q 

■sf^rsp^rat cnrf^s 531 ^1*115 i Pm 3 13313 wt^R*f #"■ 4 i 3 i 3 j £ 

?ra 43? ; sn^M 4f3i£R4 3*i3 313 i54t 313 i 4 to 3Ht 3t43 3* 


^ 1 -ft 33313 43 5141 ©3 s 53 543 43 "©313 i4t$3 #4 ^rt«r t4i5 

zg^TRT?! 43 3l'Sf#fa 154T3 3# 43? 313 1413153 3i4 3134 333 I 

'5r!<FK*t *#544 5413 ^ 33413 333 ^m^Tt 55115 4H5, #3 

4H 4 1 153 3jf| 3>13 43° 43S 513 411=113 C55 3415 4t!<P 43?. 1*113 
■s>ff%TT P43133 P(15 ^g -srm, 13 333 5T3 314#3 313 "3151 f33t3r 
<Fl<i I 4’4t413 ''ffe 5lf313 3WfI3 p4fe?5 53 43? 3l3iT34#3 


I41?[f33 3131 33133 '333l«'S 331 -^(.4 '33^13 133 I t>Mj3'3 

^F3133 4f%353 3T&, 4414 43# 34153 ^31313 Pl3 ^43414 53 

\51333 i£|3# *$ <p53 311313 3133 333 | 3[3 'Q ^ 45 13=33414 

Wfl4 '543414 (Tt31 313 I «J543 



^3k®3 f%5 413 43? 3#5133 
4431 'orm4 51*5 33 <3 4lfp3 454'S^t 31343# ^33, 43 1513pl3= 
^4454'5#3 43# 33# Pl3 #4T3t C3?33l 51315 I 334 1513445 
31333# "4333 f3«t3 TO344 #1333t^ I 

333S33 f3333 3?'335 0=1 P> 453l53' 5 25 1413= 'SfHl 313 C3, 

3^3J3'9%3 ^tf33T?»lt <il3=3='»H3 31 313 33 31 , $ l 5l3=ll<1 4f^o ^.C3C^ 

^ a 

cro ^iiQ<iiR^ ?mi, ^i wv 

c^pr ^t^r W"fo fcmi?j<i ^ft ^ ^ ^ 



RfW ^ItW I "ft?J RWF c^t 

Pi 1 ? pC3(.3 '3 < PC4 331W31 333 I ^133^13 '5131313 413 

io,ooo C3 ! ff^ 3333 <K<)<,S. I 31311^33 : x f%3 4»fl3 '5rf#l?“f 3^5J 
f*tPl3^lC3 lfl%3 53-^3313 33^33 3?33i 3H33 | '51131133 ' 3 J133'3 Ool^ 
I’M 33313 43# -2#3 33 31315 43? ^,0 ^5 




33313 Pcq 3f^5 l 41$ 5131 ^H33 3p4»33 I ^133 4^ fjf)3 33W 



^ 51315 I 
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R'saH 


8fcO 


'sN<pN' 9 < ^1^ <3 *1^*1 ■jsj'tl?! '1C C 1^ 


’tr^ <3^‘ w fafata ci i ibh^rsi? s-c^ ^ F^«f ^rm*f 

«K<R!?. I 4 ^f% 'SlWl^SR *11^1^ >0,000 

**m* ^ c«r^\s c^t i 

<3^ iiRs^ gjOj^ifl ■^Rrf^^rsi's^^'Q ^i<?i« ^ifhi w\ Tf ^s? ^r?tc^ 

•sro ^ ?n*mwt it r%? ^rs i ^i% 


^<*>!!> ^ c^r?5 



TRs’ra ^ 




CSR 3 ^ c^t I W«N#I i33# ^r% *i®[ *t«OT v5pPT*t ’tfo <K<K^ I 

Milky Way J 1 , 't 3 ’IJ I 

^RrtW’Q^k ^r ^ 31 % T*R*ra wa «w ftii*r ft's 

*\fco ^L'n, ^5 super galaxy *IR^ <p<il ^?I i <3^ super 

galaxy -3<1 ^RH W«% ^t% * 

(to ®T^ vsrRciT^W? >i»iH I 3^ super galaxy ^ v al! < fcl‘*f *&•! *PWC^. I 

5T^T super galaxy ftfa« ftf*M ^r#fg ^*1 ‘rffro 

■?nw «ii<H < f '5fl%<r?i rri i 

6*& V«crf &'> 


vSS o e l'4> 3"^?. ^5Rf 'ailft <PMjft.°lM ' 5 T5t *I^S 

C*K?P I 

'3||<j|t'9^ 3^ R^illu ^Ws ^ (W[)-3<1 7f5RTBf ¥5t‘9MW<l «PR5f 
^f^s ^R5 I (Pf ^PRTJ $r I Si'S? ftsf% ^R?f C=TTWt^ s^l<l 
<T>wftc e 'M I ^ll*ll'© *{ o ^8 Co 3^ Sj^srlu oitC'llB's ^R?RW. I 



O*! S V^, J l < ? <7 ic < ? S(|fv| P|a)f«8r\s <pcssf^.°11^1 I 

3^ WRlRvs ^ 05|t)-^ 'Sf^rtTBR^ ^R^ 

c*pir^ c%fri c*n^s ^s\ ^rj wpi ■*jri i 

3Rlte ^§^8 0$ fippff^ 'illWlfB® I 
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8*8 







s i 8 ^-i 8 'i? *tt?r ^ '*rn^ v »iw k Rtcft c.«p*i*j, c*f 

P l cw y Rrera Rr® *rm i c *t rR ^igi^ ^R*t 

'Q *rRsrst cm^ Rt w, ^apRP^rH 

*r<f@ m?? i ^s^R ^sflR 

%te»prcy Rr**i ^r»rm ^*tfR «n^ <*w <?r 
?»it R»n *rar ^srrR ^®r $*r 4rp *rt§ 


i 


^r^r ’W ^nm^o ,ftwc'b «tiRR i*t»R Rr^ 

^s? ^JRR 'SRJ C^rRs t^T ^ft 05TT) ^ WlRiJ W\<*W4 $*R 
C3FT J rf^® '57?! 'olC'rsIC^ *|R^JPT K^f Rc^Rc®!^ 1 3R ^fSR*^ R^S*! 
■"tt^n ' 3 Erfn i Rwo» R^r 'rsIc < ?s <5^h *T 5 tft *1^*1-<iRt R' 5 #^ 

f^s pf^rt ^RR ^itei ^ref^® anfR ^snRfR ^narcstj^ ^‘iRt i 


■^olTfRJ®^ 5 *tRRRt« «ibR<l ^jis'sl "life's ^'’R R'ss *Tt s^ts 

^«^ (^T) RW0» ^TT’t *FIR K®T *IR I sRcst®ls ’ 5 TF$, 

1%R Rho» c«fw M "sut^ 'fsrcprt’lfR '5fT*Ft-Ti 


\5(|$J®t C'R I '©R 5 1'3 < 5) 1«t s 1l 



f|®T 


W TOI TOt ^Rl ^ I e?RI«?R '0)h^l'3TTR *fa5 

thtt >xr? hiR^i '©t’tj ? t e RR *R 'slw RT^T^t c®il<P R.c j ic< 



SI^CS t?$ CR?! I R*IMM>R ^ WTJ 'olc^ Rftyf CTO I 

R^, "sn^ «m$h<ww RR 

■srf^n RT 5 R'®lt3 Rf 3 ^ <ra i ^icsr 

Rfe^fe ^sRt ^aflRs R$? ^^sfRv® \[R<h 55 ^Rl®f ^5T?. ^^ 3R 
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TO-'^S'HIW fTOH 


8 


o 

o 


SlfTOIc*! ^ TOS 5 TO! TO TOT TO*. (*$ #||$<M 

‘TF5 ?>4C5 Tf^rsj ^ | 

4 L«Mft<P SIWJT ^ffc fTOTO CTO <jsr Jffi TO TO TO 

C=n)-c* TOssroTOrft #ro*, 411 s. wr^s 

Rt fFft S! TO? t>m'® t^*i 5 1 (^1)-^ TOIRS TO$! 

4Wf^«l-(i) <lfb?r fbf^*Vs TO I 

^ O ^ S i8^. '&l|ij|C'® ‘^IM^Vs’ (^^aJl) *r^tfD-El 1%*ftSI 

^5[<K I ^SRR TOPC<f> TOSSTOt TOC® ^ CTO «fl*?tR5 
^R*tT^ i. SR& ^[TOTO ^C® TO!, *. ®t? TO? SR TOTO '5T5TPT 
^R, TO. «. ^ trot? CTOU RSiR f?CTO5?r f^WfT 
iri sropwft tos to! i f®ft Tjf^« to* ^rs at^t ^n 


f- 1 ;c 



'3M<MR f?R? TOT? f?TO '5|1<^<* t 4?>l<tf!)<T>, 

TO® TO. 2P*tT^ TOTOfC? ^fs®, St iflrTOJ fofslc^ fs®f^® f%SS 





CTOT CRT? •H«M'ilC«P RT^5 TO? C*T?I I f?TO ^Tffo(?f» lt ^NHJl-U 

«n^ tosj to? 4i°s ^i>sjf®r?jH i ^c^fii? <rm ' iRHMR to?. 

^ '3MJVSSJ TO.TO TO?, ^vij'sj «trvilc«11 0>!?1M? WSJ ^ST® I TOTO 
TO>! SlR? f*tTOR5 2f?R CTOS |>TO1 $TO1 TO? st CTO «*[ 

fTO RF®TT WTS '5TW 4?n>t SltTOl I ^fTOst? 1 , ^TstwOS 

WTR fs&Htfs? StRS SCSJ ^TOS; «rat StSC? TO WI'3 
%5l ^5t? WSJ fsfct *flfsj® TOT WTR I iflRS TOR CTOT 411 

?TC® CW TO R, fsfw^ RlT> RT& srr% TO? TOTOH 
CTOS TO St'QTOt W®JtS ^TOTS TOR I %T?fwSTS? f?*t WR 

snsftl^ ^fro ^rtR «^rf 5 r?rr ^ 

^tm ^ V*t *Hfa*M (Acipenser huso) fiRflt® ^8 

,5 1T^® (c50o l^s. atT.) <3TO^ TO «fTR R ^iHnR Rf«t<I 

'Q y** 3 ^ ■sn^iR cTOTi’itsftn 

Rt 3 T\^'S= l ^Ml <?«! tmi R, ^ ^It^TRRI %T5f%?R 

(^.% broo TflRT % To ^Vjfvj\i>) fsf*5Tjt WTt 

^J e f TO «I1TO I %Rfst?JWi) ^5«, ^RTRJR wftfR ^ 
CTOt 05Tt) CTO 4% TTTR3 C’tCS C*flf^» 

’iRf at^Tn TO I fifTOTO ^R’stJ R, 4 *fTO<? f^TOT 

"SDRS C’lcSs 1%TO ’Pfl« TO STTO5 TO TO» ^ WT^%v^ f*fTO 




TO TOfaRTt blPlR CTO “TO l ^arfSfTO, cnc^I t%TOTO f^TO> 
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* V , 


R'SsH 


^a.C'oi, iii<ii'5i<t> 3jft <pc?f srmo f%^t ^ta 

T=r^7 : T'G ^f§ ^?r^s *rrra i ^ ^prgra R?f C®rt) 

fRlTH-CRRl®?!^ 4>wfeOH i£R!> WlWp #h^I frdt^g 

oh % i8<? w?nr$ tBUfao o(TfTp otw fc® 

* * 

■snra i ■• • . ■ 


*i. $?ii4>Rh (cA-ki..) fsrfi f^^t c^mr*t i ^ 

R^ra-R&rR- cnrra? *rra r<ri 

^ rhr wrt *n iitw%i <w RifMtosrapa^i 

«i^35pr^r< ®^<3< *irt «t«fi i RR ^Wt 

CSflTTM m. C^H WFH R <Sfi\ •rTC 3 ! ^ 

Rt'R ^sesr Tjrgwj ct c^h f%^<j «? Rra <?nR ^ i ^?rr 

sRSTetW </TC5 ^JtTT >£FR 5^ C^ RRt RssRt opftCPM RwR ^TWt 

«ra *m<r 4??. *iRt$ '^rat m\ ^i^ 5 ^ra Res R^nwi wgi 

^vs *rrra i *fl^rto3<j .nwmt ^t^nra, ^R^tRto Riffrco 

^ 'aM'»ic<i *ih feo ■'Tin ^mpn^ifhi 'a ^*02jict>i'Si 
w^Rrco OT^rt *rtn i H^ , '§iw'8 £JT?r*ft ogpf?f cstr*! 

’TC© I ^StR ?JTrfR ^rt CT, i8© M°s 'UMOV ^Tt ^ CT, (ojt) 

Tf*R oR^IWfWST^ 'iM^R -»nfw %, ©*R o(T^| oR RT$ 
3 dR>fi> *tt^ ©t'ilM | ‘Wt^RToR RM$,(.$.’ (■ » _,l - l v- . . i) 

^t^jr?*f m\ ^rt>R^ orttf ^ ^iwt i,. 



O . . ' • • “ - . • • 

O * :. .'- - • , - 

1. Encyclopaedia Americana, Vo. 25, Americana Corporation, 

Danbury, Connecticut, U.S.A., p. 810, 1979. 

* ^ ^ ’ « ■ • a 

' # * I • 

2. Encyclopaedia Britannica, VoL 21, Ency. Brit. London, p. 485, 
1962. 

• . • • * * * » ' * *% • 

• . * « * ii * 

# *mm * I 

« 

• ■ • ‘ * • . . ?»r • . *.••.’ 

* • M . * 

. * ' i . «.*"•* 

^ * *• , 

• *• • • • 9 . , , 
i - • • ' - - • J * « . \ 
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8^S 



ov s « ^rmt vm ^5 rt w?t ^caf|- w 

'^rt f^^ra <?cq 5 wc$, ^srra ’ft's^rra ^nj 

f^®r *rt 1 

4 

^ f^raffr s § 8 ^ is g ^ prat's i^fira ^ wi^ti m i ^ 

$,&!(. 5 1 



«v s ^s ^mr 'srrro ^ nf*R 4m 4 ijc?f? 'srw^rn^ in f^ \st 

’IW ^ ft I 4fi> C®TTWRt m*n m\ ^if# 
< pc<ic^ 1 4 «rat*m < plc^'flci<i ^rj ^arTo'c^r 

^'QHt '*tPi<I t«T I 


c*i c<pih 'SR^ ijfl <k<h ft vot o g ic&i ^rtim^ 



«br 


(^^H) tq^ 5 ftssM, iqf& '*i|fii t.'oMra 

2ff^$ »nt% 5 T <»»(.$ ft, nicvs 

<raT*T»t% ^T%’t e f 4ft«f 



^*TRR 


witii^ wrar^ra; ftra 

^rat to 1 


g vvj} ^nrrn© 


< t i c*j mim 


'Sira wrff c^rfwra ^srj ct fwra 4 fra^nf& * g ^ ^mnr^ 


’TCSf Silwlbwl ^t SC<IC$ I 



OV S O^b 


s*ra 'srmr ^ rem c ? ^ra ftna*!^ tot ft»rra, ^^ra ^ra 

^5] CTf^FPP 



^ os § 'strir^ ^ ^ic«iiD*ii ^t i 
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SXfr 


Ob' § 


ojuai^a 

Ws 'Q *lfi|H^ fofaC’ra'O iirf^PP *n 

^’uw ' 5 TC*(T ?I?rC^, f'iPi ' 5 T^f *f? 




op f^PTSR <* S £8, <\ 8 Jtrfr Wtfs <^R° ■=t§f*r§ i, * « 
'siit.ciicH ^?n i 

0&<y/AS&6y^M'Jsil-‘' 

% 

C5WV H (C$ S(5 WW 4 IO'flWCT <Ht*H ^5^ 


Ob' 8 





?nfB %nf& <\ § ^ ^IotI^iI 


W5 l 



& &»&($& 



Ok 8 £ 


'&&&& '2K 

f%f^ >W ^fsfffa 5 »tfH w ^ I 

fwf Jg siv&re iiw $1C®? ^*13 1W3 5 C*Wp 


,t* 


vftC^T I ^ 'Q bdjW ftilfai'® < PW r i _ 4ZW3 £ K^ 

Trsn^i <81 ^lir i f^Pi^ fa ^TT’tf^rm 




• 1 

Trftwiw Tjft 4 farsfS s * ^rmtc^ ^ 

v5nFrwt^tw^i 

^ wf^?^ faraft vo'js s 8o mm* ^iwihi w 

i S3 wiwra f*m$ «i s ^8 *h°s «o 8 8o ^mmm 

^TPTTRt ^RTf 1 


k &/s* \r. 


j> 





\ #i* 




6i-^' (3$!*^ 

o& g ^o ^ I •nffl SfrlW ^ w .^» C^W^RT 

2t^gw ^ ^ j ?pt c®Tt^ ijf^rm 
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R'Sah 8(»t> 

^rt rrth i ^t? ^ttstrr r^r f^rtR 

sm i RtRt M rtrr 'oi^i <.a R,^t^ sjr&*F®i rter i 

CRHR CRRR vc!*p^ 1$)<?|51^ R^, ^HTRs , 4||f<f>lPlR|R £)RR 

%Rr®R rrr RTf^r 1 tRRtwR snRfRR r*tcr r^tr €wri 

^JlMR CRtR 'SRJ ^5RJ3J %^5 RSRT RtR >4oltR RRT 

wn cr w^^atsm 1 «wjii>imr «cr #® ^cr *ms$ fR * 
' a «t^eii rsrt rtcr rt 1 RRRffoiOT ^twIr^i, ’rgS^rptr; r^ fH«ig 

'RtPwlR R^3RTR ^Rt^^R RT^l^R Sjf'ixpe’W ^C®Tt CR 'ailEl^S RfRR 
fR*tM 'Q fipfa l 




c^i ^ <rr Rt, ^igi^ ^fm cRre <nt% R<«r rtoir i 

v R'o8*Rf Pi <fl<uii c*f sRTf^s r^crr ^st RTRt 

RRr RC*fa RR*I $«,*fmR R^tRR, 'R's8*tR RR '•sfatfl RlR 
<RRS. OSTRRT ^ ^NSR^ CRRF® Rt'Q I 'RRt'ltR PsfR ^5] 

RfRt® ? 'flc'4 ROftR 




^f^R CRT&f ^'sICR ^RTRRTR £Rt^ fRE5 CRER 'Rlc- > 1 ■$. S 3A >RR\ $. 

8 i'b RWSTOl RTlwr^R! sm RTTRJT R5RT RJRES I RT^RI'TIR 

RTfRR RGRC^ Rslu £|«h (RR® RTCRR 5 '“Rj RERE^ CR'OERl CRl^^l 

^fiHlooR ^BRR ^jCRt^ffR fR’SR’^fa I '^CR §^ER r|R>R fc^CR t>c «1 WPTt 

*ttfR R?,RR RSER'G RRJWW CRR CRRT RTR I CRRR 8 'Rlt'iTPlRh ^flRR 
RtRlERJ, R#R RR^R ^R” R|r|'|] Rt'ft CREW'S RtfR RFRT RTR I 
Rlfifa® ^©TR $Rf|f%ESs RRJ R\5 RJR RfR<2% ^R iflR?. RRJ $RRtRR R*ER 
RtR SlPbnjR fRSf fRSt ^Rpftj^R R«f RtRt RIrR'® RR I RRJ ^RRlPr'S 
R'QRTR RR 'RRRff/R ! ^ftft RRJRURR ^RfR CRtR 'RM RKR 5 Rt; <>c«t^, 
’JCRt R15.15^. J|W RTR I firfaFRlft Rt5 TZFRlRUR >4R° CRRRR^R ‘flR" 
'STCRR R^R-^RTRtRR^RR "^TR R^R 1 RT R?Rf^5 RR I RR®t ^R^R 5 
W R3T RfRU®R *«?R RTRTRR RRRTTR 4R* RRR CR RT^f^R R?®T, ^t R^R 
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(too 


^mr i 9 ftft c*iM c f? #w ^%r c^krr 

^ICM ’Mf ^%f i£R» offSfa (71 ©It<j# 'Q ^sT wi 

«rt^, vot c<mtM ^'jjt'o ^ ^ Titn i 5ff^ urt^tj ©fen *rra ^ 

c*Rw '®fej vfcs ^rtrr« ^<m<j ©r?c*f ^rf^t© ^?n 

^fC? o]|rj|^<] < 0)^1 VJ •s^ij'sl 'Q WT 5 

csrwt ^ror i sfpss <4 3 ^ rd 9 ^ ^ttww f^t 

I TffRit 'Q ©t^Pi ©pJsfIM ©©t 

«Rt fMO ©if©©© ^U?I ©Tigls^ ■sjf^rf #^f <K*W ^’(©fa ^©^T?) 

'©I? '2f% ft^M*!© I 



vsJa S 


*© '«rffrR ^ ^t«ft -=ni^T 



• a , 


^**t *rfc© .^^rt?r 

wf 1 ^*r ^mt ^=>ic^r*^ 3^0^ ^r <pw 

ir*r ^ ^src^nr ^ f^r 

'ailgT^ *A*cti <3^ 1 <4 t^rtUT^, 

^ ^tsrf f^f*r *iit<p tth voic-9 *w c c= f , ^n v T 1 *rlw 
*w c^f^rr^r *rt (^ *Ig^ c*rt*fj ^nr) ^iw w*u 






4 * • % • m • * % 

c?M ©cm;^ 1 #rcm 

ajf% ©R^t Tnwf© ©cm m 1 ^©<m. <rm c<im 

fafoRT PfliM £f\ 5 T^ «fMJC© ©IP'RM ^tt 'O^TC'T 

’ • , . . * / • - - 

W\ ©fMJt© ■JtfCM ^t W& *ITC 3 WHPi<i». 

* # • - . . • ‘ \ % 

x M^rc©'Q ©m?; ^ 1 Rj c^ 5 , #© ©ttm^h Tf^rfM 

mt «if©Q'S ; 9 ff%^rn; c t M 

(epinephrine non-epinephrine) ^ ^ 
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Reah 

(hormone) 2TC?*f R? gwt*f ’Ttn, 

,u, lTt*n 'Q ’tfpf filRfl (pulse) 4??. ^c<t><i 
i P^t (arterioles) i *fR<l'aW<J Wf ^pf^pf, '*1%$ 

R° 5 TC ! lf%tf® ^ ^ tfl \f)v5 \5R^R fifCTTPStR “SR I 

«t^5 t>|V|^R ^5 ^£3%® W( ^PT©ra 

fs ' 5 nw , rf*t’QM ^%® ^c?i *tffeR cstpi'qm ^rrwr w Trra i£r?, 

Alta'S bPTER (goose skin) ’ 5 TE' ^ | ®PF5t? g’ffr v5f<*( gf^g\^ 

(external epidermis) R ^Tl? (internal 

epidermis) ^ b|*lEI<j SRH 4??. 47®t (RTCR? C’^TPST, W<Hf) 
^T, Rpl, ^ R'ajlR "Spiffs | i£) W 3R1^ (7) v5j3j 

bPlEl -j^t I gfg -^cf CR3TTI ^fl I 4^51 C 5 #)? *t% 

(energy) ^jfsR «SRJ *1<ik<l<! ^fags | ^ofT®,^ 

^•slR '5RJ nOS^ e?ail'll ?T*JH ^gvsl *ft?i uqg?. <srj 

CbftR? Rf*t <HE ^ i 

Rftoe ^ ^pres ^c«f*ti ^rf #w<j sftbtt gt 

®TJ RTPf ■'iRffb'o ■%]$ ^Z<j I «?J c 5 ^ ^ t<pR 

■^spcg \^gs *ilo© ®)|x(lc.'© gsg <p<h,\s i 

*n<rt ^rngt? vgg< *t««>tc«i i trfe^ ^ gs^ 

^Igl^S 'SfPTR RSUH'S ^<J^lw<J ^3fM®'OPTT *f$ ^R3 vj>Icg<J v&i'gJM 
WEf ^3, '©lc'rsi ^ ^ I \5W 

'5rWH'il<m e (, *M4>lt«U <J3TO3 ^RP®*PJ3, *lti WE*T RR *frf% RF® 

^W, 1|C1<I o?! C<PC5 '^TTTT, t<Jtg“lt'o« "SR ^TT?I 

4R%, ^#TC^ 3o n i R Tf«lf^P ^ ’sthr | gsR gg ^ 'i|R.Qvs» 
^f^glPig '^? e ( Tj?f ^ 1l tl)w5i 'o«©iR« ji<^«i 

, oi^I'»|R<p sfl^Rfl W ^C5l m l 

' 5 R7R '*Tfl% ^1 R’lPi's ^TOU R^ijfi; ^gts|f^<p ^Tt C<»H 

w'sqiR^j ,s lfN 5 l-RfH 5 T?i sprt 6 ) »r i W^rat ir, 

c*R5T "sr ^?r, ■sir ^(f 5 ^ ^?r ^?, ^#ros<i 

^rNR^ ^ I '»t?l ^’f?! C^R •spfvb«qa<i Sf®R (PR^l RT, C^R«1 ^®R 

: * ,t lRFR «tf® ^f% *ttB I RR (Pf| «tf% ^NR<> TO TOT I 

s 

"^tPJjJJ S 

9 

1. L. C. Kolb. Noyes’ Modem Clinical Psychiatry, 7th edn. Oxford & 
IBH Publishing Co. Calcutta, p. 62, 1968. 
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(to$ 



§ 8^ rpr, RR 

W(\ 4'*R'a RC<T fR ,( ®lewd's ^[PR '3T5T5T I *fc* *TtW?f WRI 
■^jt ^©tpr m <nr*R rr wf? 

r^pr wv ripr ’tffer f^to pr \ 

fwT^tR CRl^pR "SRI Rs^lRR'fR •su.il t,^ | 

(M$v rt ^rM rrpr Ritcsr 4 ftRR fwfPR 

^ftrw PFR WfPTRRt ^RT RR I ^[PR R*R RPF RRfSWnR RRSf 

rri 3R, 4 fora's ^rtRTPR c^R r^f ®r rts> i wR hr RRR* oo g 

*« W¥Hw? RPf 4<r?. Rf^Tt-tr 4 f^lflw WRRRRt RRT ^C?n^ I 



WS» S 88 RpR (C^ Rft) RRSS RtRRlW PsT (RRR '^IgU^t 

^^Iw^R , 5'8> | 'N liRS.' RfsrftR ^iPl^HI c®t 

^sR I RP ^1? 1WM>t PsTRRt £j^>j|<qvo»i <p<jc < 1 I 
<5 R*rIU <t S ic5 'olRlwR RPf ^ItPTRRf RRI I 



w<» g RtuT^ 


'*lf'»'o|<1<? 


at ^wr ^rs f^Pit Ra t%^?i 


4 R^sjfD ^ g ii <\ ^rtmw RP? WRRTRTf RRf ^PTU? 

t&dWy. 



y&Lf~ 


oofA'&dzt k ^:&p 


♦ 

^ g '8<\ ^m\ ^rfii i ttf T^«rif^o r’jtr hr? rt; 

«tm?f ^$re ^tp®R h^R <ires. 




a iHR Hpfl 

'®fi>pr 
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^Tt I 'Q m* faPi, *\\& 

'iRl "|5 )<p foPi '©Is i 

4 

• <4*1^ 'oilgl^ ^ot^sfHt (TTR 6 )! ‘HiK.^'i (71 Wt^ ^ 1% 1 $'5 t 5 1 v »c. < p 
'afSRTi f^TI ^(Rffta 5 ^5ff% ^ 'sr^nw ^•ffb'© <pm OTf 3RR i 'SrRI 

(7i f^sRtr® f?*tft®*pif ?*t ^rs? g f^sf% 

♦ 

(force of expansion) m ^5? WS fa ^TR (big 

bane) 3T=Tt »J$t<p«f'srPi'o «K<p4^t (force of 


4«n7Tt <p|<H><) 'illtb <10=1^ 


<> f? , ° 9 ra c«n^ ^snn c?n:^t ^c? cww i 

voij^sj f^ fb<j^i« s f^f® *ifi>c?rt ^*n7f? 

S^sj^cf fijwf I 

■ar$j^ / <s*\ f^sr-stFc? R'sl%w Rt*ft Rkti «nw i ^l?lltt 'Q 

WTO ^TT^'i 'olOR Rfed ^GTTf? ’tf^ 4 <pRK.il 


o?rg i ^55. Rrc?^ R'sf^ ^?. ^pspnf) >i$j<*r 

^qt'® 1 ^ R«f^ ^ ^ft rr vsw ^RifwM *ra f^%fR«tw 

f^s^rr®? fasf^ t>«ic^ strrr 1 ^•sRim 4 ^R s rt« <k<j 

\o^ oq^ ^T ^RI^sR Rfaf^SR *t%E^ <K<I CTR 

i£)-^« ^ o^TiTI I <f®1 ^RRR '0lC1<lC<P 4 <pQ)'o 


<PCil OtC<1. 



’K5W I ^rpSf 


cqtJT RpRs?^ (SrHCvS W5T (71 ^ RC*tt ^^3 ’IRKTI M»hliJ 

f^tft I <H.«1C^*i (71, 9 tf?ft*fW f^5f 5 1'oC<P 'Sfctil ' 5 tHT 

■ 5 ^ 1 \s|$.C «1 ^fT Trf?T (71 "Sift I ^o^t° 'oiRol WW Ro® 

<1# (71 < T 5 ^R7I V$J<R SfT*fRTT ^TSR ‘■R 4 

^ * • 

'©^RR ^n^S^c<Plt>c*i« (tremendous implosion) '5n<TC s I ^??T '5J?I 

*rnR i v£tc^s ^rr ^ ^r big crunch i ^ m'ti ^\m 


(7f| TpHT*ft %TR ’I# I 




an^s ^ 

«1)Mlf^^© 4RK (?mm (quasar)®^ *ftf^® ^ 

STCMFFT? ^RJ <lf^R (space) ^pRR ^T? SfTS^Rt 

CSRR 5 ^ 'a? 5 ^R) | "sr^rfWR R*f (7Ftf& ^ ^TfFt 

’tTHlf^ RR*(R ^5 RTre. R?'0R7Tf ’IJMlfS ^q^far© ^7J RHR I 

'aiRK.^ ’tTHlf^s R^IS'OM WSTRR (71 
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<fo8 feR 

• • * * • 

i * , * 

CW*2^ RR ts^R RWRff^s «?R RT1R I RR^RJ R<ffRs 

^ rr>ir i Rr& rir, si^t<p< ^ «iwsi«% 

*RRf CRR* <FR^ fRR '3||>iM | R^sglRR 4<F W RRi (7FR 
<44 RRR 4R4|<®M 4tfat 4lR4tf| 4P? R5IR CT Rt4H 'QgRR <RN 
RRWT R41R Rt, CR Tf^st RR ^C?I I 4 

RRR %^<I C4R aft^ ®R*llt affiRR 4%^ srt^R Rt l R3H>RCR3 
RRTCR Rf'tfStRo fRtfSf fR^ R?R 3JR Rt'STfR 44 RWR RRI *$$ R» 
RS 4R4I 4t4 4RRR RftR *RT14f4 44R ! R^gRR 4R1 aRWC4 

R' 5 «« Rgpra ^ R^rra R44 4 r rbri rritr 44R 

f^^iRs-iiR >|<j3=i Ri^ 4"f4\s ig4 4i% iX|4c < ! i (a tiny infinitely 

compressed singularity) RRRs $,(■■< l 

4<s|t<l C*R fRR f4tf 'SR'SW 'Sffel 41R %RTfR «I<1!IW RrRs 
44 3£< l 


4RF£g g . 

1. F. Dyson, Restless Universe, Henbest and Couper George Philip, 
1982. 
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t^its '©lew stf^tMt^ ^Rcfl'©i o 'srf^rr 0*11*1*11 
i *rra fa&i* w *uicij^ ^rtw, &i3*rr*t 
c^to? v5°diRo *f“K?n, 

^idiw fift^u i 


^i^rra 2f*t^?n ^© ^ ^pt^ij ^rac*t i '©f i ^n*n f^t 

vSpfO©?! 'Sf^ ^OTTR ffvST'S f^ * g ^ ^1*110© <1 

<JTt’^fjt<Mc«1 ^5*f^l*R <t><1! $jl*\(& l 



So z fvbPi^ C'fMc^c^ ^T?f Pm-fihfa c*KR «S^ '©iI^pM 

c«ER 4WH MR few #^t v t^? c t; ^rtfrt^t 

t&*fe*f"t5t^ c f <PW i 


(I4M C£Rt*R R^cil itf § 'SHTTf'© 


^srrOTi^^n 





80 § ibr Vi I two W TEI Tff '6 f^T ^P*rc¥, 

vileira sfT't ^ i '’ftsn^VH^lfiWS C^H 

'°i'3H^ ^ C*^, *TRI ^iRH sfT5J $,C<3 ‘4'JR c4M 

^*HfsH , s a l31'Q C 5 ^ I 

^T#srs f?*K*RT ^5 '^ w t C3T^5 C^evs 

^h«r'5h<pa viH^)<i -jft TJvgT<J f^ 5 ck 5 ! ‘ p fTr^ I 

vstmre Pj»iiiJicvi< fk*rs v§tf%^ 'srer^ra ^«n st^t*! ^c?ic^ 1 
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tiSXutiS Id® WA* 


o 6^1 6iii* <j£ fc 


' ti. i/ / 

y 


80 s 1 ®HT fa ’ffattr^ tor to?j sft? tocr crto?? to 

#r ,p tf% c frsf ^wM i i tot fro ■*tfac^ 
■<3 sttoto i tosrr ^ i stR, «i tl 4 1 Rf% 

v& i ws ^ttotcto toj tos. 1 ftfa 'TO tocr? 



TOT TOM fa®T *ft I 

4 faTO ^ S 8ff TOTCTO RTTRJRTO 'aiMMI TOT 



■sit^ TO*P¥T WWfl s l « ’jfaffa CS] 

faw TsrftfafVT Rt^R ^5T TOR Rt 


O 

o 


'oiH» 'r * t^ i agT 'Q *{faftR ^ft R^tifa rrito TOSfo^ 'SaH faro $ 
i, s ;yj38, <=1 s <?8 tottop^ rjtRii^to to° Rfa*^ i <3 

?tmt tot 5 C?ic 5 . 1 TOR Pi^fl-n <3 iii<>fiJ ©zgfa^ c*TO> *i 1 ^c*m 


i£]^ v||\s<Stiw TORR faTOR s il'» R^Rfas Rrgt ^>3 o i^-i8 ^W5 
TOW 'SIIWIMI TOT TO^ I 

^sffafa© TOTfarTOTR (Big Bang Theory) Rr afTORRso 
(conceptual) WM . RTO RRT CTO TOR I ^ sflfa re 

<3 RRCTO (space, time) fal ^ I f ^TOpSTtRffS ^ 

CT '"JRJ CRCR 5 ^ faS 'SfRCTO ^gR TO^, TO ^ ^TTOTlR 5 

4 faCR Rt' 3 RTR 'SRI R**|fa ^ (string theorv)-TO TOTT TOt 'TO I 
RT TO RISC'S* TO <n dimensional carve- 4 - I ^ ^^FTl 

Rlfa RlSTtR ^5 1 \©ft iq'OWlW R>RCRt *Ml»l(R ’faCTO't TOT TOR TO 
TORt TOT TO RT 1 ^aTTO >45T singularity WI51W. tfvsItRlR TOJ 

TOsfa faroro fanr rtst 1 falter cr to'to torjtr totr wtrt torrjr 5 


'®l^.t e lt R"5T®, fafTOR (background radiation) O 0 fasft CTOffaR RCR 
TOR CTO, ^rST fa , 5RTfaTOtel e r®ffTO (big bang) isotropic-TO 
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^sref^fgH*!? <£rasfr> RwRl4. TOW space-time 

( 3 M-^(c=i )_4 ^|xq<plei<q)|^t isotropizing-^ «Ml i m) c 1 ©'t 3||(.‘t> I 
>W4<^ ^rsPTTt (flatness problem) *ilc^ 'ad'sfe'a l <lft C.4R 
■sn^5t1*t1%35 Wmi Gjsfc 3IK4 Tjit 7 ! Planck time (t=lC>43 <71S)-4<I 
2)^ '3RHT3 fa'ij'St’k'ss £1% ^ll!' 9 ff'5 <P^lt. v sl '®lRC. e l C 7 ! <71 

'5Tf®fW? '5R^T?I 3,(.«1 1057->£|^ bRtf© 

?rti ?#i> 'srnzrr^ ?w 11^ 

Gif'© VMM «T? 3 Tr s U' 5 Jff '®)lb<J c t C.4M 'sjid'iM gi^i •URl (H6?4 C4H 

VjVftvi -$£5 *fft3 Vt I C4H vpift 4jlf>lMlt4 afm <7t*K?a C^ <71 
i£l<p^; 0=(tc«2| ^ I 4T?© <71 «T%^*r® *TC3 f^5 

’lira <n, 4f5 ^©m «» £K7rc*ra i $5] vrcSi^. »i«m*<i 

^cara v^t wci, ^ «^m cs%t 4 <ifi 

W<HM 4«1I4=1 <71 C4R ^T?J <1TC<t i ^5171 


VGHJ GX2(M C4^t *TT I 

R'Sal^) Ra«i|4-i£ra f^p ^VT4 aft4-4?RM (hypothesis) 
4«tl ifl’fttV fcCSF* 4<It ^TR*1T4 I 4 W 3t4-4SRln C^^lTC^fl <71, 
-5T^5f!*tf^4 WM «fsrW 44^ ^fsF5 ^|?PtPl, 4*R 7 TC»1VQ#?I 

GT431 vsrij^J 3|ft4 #?R, W G CbvsHM VTJtf© <1TC?I I '©|RC«1 

b|c«i* V£4l <5*1 t'o ©.c^ (71 ami ’■pj »iel<wl C^It4 VS-ilfD 

'src&c^.- 414=1 giprit Gitft ^rf5 ''ic5cfe> ^mrai «it4ni i 


i*F$ f^TR f4tf^t 5 1c,'©n V^lTM 5 



4Mt4 f*t?7i 



CT ©g^Ri '5J5 ‘‘IC.GC© ^£14° R*^, ft 1 ?, '*I'b 1 < 3 'Stlb'l (71 

^rsrt^H ■ 5 tT'<3'?rt ^mi^, o\ >i‘Mr4 '=Mlc < nloil wi i ^54 

'Sjf[J«1'®| tnt ^Tf^<P *TI C*N 9 (<ll(.tl >544 ^1 

singulcirity, ^ ^ ^sflfw C4H i£I4l^ ft’JTCM 4lC5. i£R?l ^ l 
Gf«i<f4C4 afwt aiObiil^ '5Tf*JTC5T ■sn^p fmflifU ifi^ fe. 

ifR. ifl (deoxyribonucleic acid) J l"if4's wm 'aiMItl'd 'Sa'lC*t^ 

«ilwl f^S <pW(,^. I ^[G ^ (4% ^i~*1c4 'Sil'iln <ilf4 

'3||(.^ I GI^IHilG^I G 'Sal 7 ! GT^f 7 ? <P<JC'® I^RI ^JTSRIt 

PtR>'0'»|(.^ >l<ibl^C4 «ifb«1 ^TSRJH I 



8o t (tcft fs»«l»t'© 'SR’^Jlwrft, 'flT® C4H *U.*nR C 7 !^, T5 rf44K'*t 

’toi »it i 
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(Job- 


Iwt 7 ? 


• top (Ti, Tjtom#totw^rft 

^cft 'SRTt^s ^totot f^To?l 

i tor® 4 ®hr *tf^ ®?n® to ^5 tow? to 

®H ®? toto to W1 wto®t *8°^ to <rt?J I ItofD <\ l £8 

y • 

'5rr?rtv© 'SpTC^f'^Tt’^UT i 

• * 



8o g 'bi toto$ cstto? tomw w^ri ^ffc toc^ 7 ? to to 

towfwi'SfH to i ^tto c®t toi(to ®rf^ toptoffa i 


ftoj towto top ■^® vSa ®i wr*t *rt i 

to CT tow <3 *rtto to, CT toft® ® 8 ^ toft® 'Sllieilb-fl 
tot I ®T(? fto <1 ■va||C«ll 4 'SRT C?, «lM?f (W to R>% OTtos 
*ftf?‘i 4 tora io ? 'bn tore®? ?jtto?to wrcto^rt tot tot^ 
:ws T’S® : t to'S ?t® ®'o<j'5. to3p. ®T®mi? torsr®, .^nt totnw ®t? 

stf® ®\s«3 ?r®t ^fb® i 



8o s ^ ^ c®t ^rtfrr^, c®i»iici« £tf® , iM<p, w R 5 ^ 5T§t, 1®R 

Rrit® cto toK *rt^, tj®?k c®twt ^#to ftwif 
tot? 

?m% ®t‘torr c? tof%^? 3^t CT’tow * s $. s i®8, ,«t s 

(?8 to?. ?tf?f*f£ i, ^ to?. 8-(i) R'3lR®'»tW WC^ffFTf ?>?T S.CSIC5 I 



8o g >b8 ^rn^to c®rsrfw? tsrt 'tofltoiff to° 

totofc® «k?w tof to f®f? c®Ttof^ f® ’tfcr 

<PTRto to osiwicrni "Tto toto 

^tot-w?^; ^ c®t ®rrnt^, ctotto stf^toF?! w 
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R'feH (to)i 

<4 $, s ^ 'snrn^ sprre ^kcii&ii ^t i 

^rrf^r?jHi ftww ^m*\ 

^rRn*f <tj •si^rf) 4??. "sn^? ^rwt? ’•nffcm ^Fift 

^R?rnRi ^i -s&m \ 

^tiT 'oll^l^ *iR 

4 fara io % \r wrap® sptcsf ^ *tf^f*fi ^ic<=iiHi w?i 

i 

'STlfa^M RSITR 

wm*t c^ #<^*rara e f csnR xt % x> 

WlMItHl ^T I 












8o S Mjvb-vbH ^T, WRR £ff%*fMCW? fW ^5 ^W5 fW 

Rtf«fo WT’Tra *Rf 04R4I WiglA < ^)'®l' 4 ' ? TTOT^ 
Wl«R ^Tff, vftlWICT 1 $4R« 4raF® ^Rtt 5 ? ^ 

at ~ % wrfa wrf^® w*r®ra\r5ra 

sffa’tMPW? fw& WTSPR^fa I 

f^f^ oft m i w i t* ^ ^wibr ^1%^t *iw ^ 

f^5 '8||*lW C'»l*fltT*W C^f 

^»h f*raRirc*t, ww§*ra c^mt C*R ^ 

C*n <3 H , WR*R ^ • C^RTWlf WC47 Stir'S 
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v5fH-<rao|lCT RvaaH 

9 

<4)1*t c 7 !, c®mr 

2fT<3 ^e ^°v 7 itw c*tw ^‘fFR 

m 



. JT^'sfWFTf 8o g 'b'b 1 3? 5 t'a 7 F^3 fif$? fot-HM ’T 5 f§ 

<P«n ^Tt I «ITO1 Wft’lt 'SI 10*1 lb HI <PC<lR. CT *lR>3 
^H-s i ll 'H ®t ‘'aiM 1 3 Isppifimsre ?.<ivaaiPr^i 'foftifT ^raf^Fa i 4 ?l "SK*# 



1%^ RnT*fH 

i oii5iT^ v»f'&n*ri ct c 5 ? ' 5 p*iw b % \ ’^mn^ 

■^JMJT 2 FtM ^t I 

•sfTfS C^lwsit 5 ^^ 


8o g 


istiftvc -srifE? c«iw ■sn^p ^ 
imr CT CT aj*(H 3*TH *liw<Ftft ^*IWH 

^ 4 <r| \g*ff*ff 5 ( ^tftfcs'S '5(t^ 1 HllW 'i^Hl ftmfl 

•snw^ « w^tfl ^■ s TpTRQi if n ’tT'STft c^ fere ^r#t-b 4 





'»-'S0 < H ^IhIuRh* ^1<5C.-i<i *1® fesiM* 



1 ^ifDc's 

m m 

(•rs^n fero) 


■*1^5^t "3T3 

• 


Si 02 

AI2O3 

Fe 2O3 

FeO 

CaO 

MgO 

Na 20 

K2O 

Ti02 

P2O5 

MnO 

H 2 0 
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wt? ^rr^fni $*tmRet*rt ?rm c^« Rij»ih i *n 

C^Rs (iJ^T t i|<5*lj'^ ?NE^5 ^C<1 CT kfl ^hh ii|<pQjvs 

^t ^fa»f *n I >5 J 1 , ? e 1 ^ItHM ^BTf e?)^ ^ft 

^I'St I ^rt^P ftsaM <pIC'ST‘55 'H<pfi> 'Olio ^5 ^f“' 1 t -m S(,*Ulb'l 
<PMc^ I 

top ^ *^W c«n^ 

8o ? 'M ^rarr® $qjrf^5 4 TT’tc^ iv s oh, ** 8 (t 

$.0 S ys-i8 'ail«l'0^^(.R<i ^Tt^JI^IW '=Ml(. e llI>«il «5?t I 

l ®VfJ3JJ) $ 

1. F. W. Charke, and S. H. S. Washington, The Composition of the 
Earth s Crust, U. S. Geological Survey Profess. Paper 127, 1924. 
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l&s &s a&t$ erf, 


bo 


80 S 'bbr 


RR ^XiR *w T5 1 ^ ^ ^ ^ 

<?CiH ^5*R 1%fR RX*R *^Q* 4RS, 3X3 Rfa I 


^nft ^srRRf >t t >0’ 7 r w f^¥ o'b g vs. ^rmr® swf 


<H1 


^jzm i 




80 s sJi-vo ^ i g t ^ osrsnw? «ri *<w r ' t^ 5 

Tsmm ’WR WRT 43 S. C^TSRt «(I$.I4 3*X4 ^ l 

^s cv&r i x *hi ^rj 4arc* sfp c^mt rt 

g |X3 l flHX<R 3R, 43T3T *$ ^X3 43?. 43 ^**3 16 

( >0*l l XH4 CVbRlC^W ^ 3*31 33 I 


w w^m 'snirr^ vsi^Fn ^T3tiR3 wn ct «ih^ 
^ fi^lUlvo f3XRX3 ftrC3X3R C3X3 ' 0 )R4l 4 H<iI rH, ri° r 'Q ^ 
v 5TI^K4 C3 ^jf33T C*fX3 ^ R 13 ^ 3 c fat ^ 1 

X33R C’tP'RP ifiNff R~fXf 8 J, 8 % ^ ? v ^ 
^ 3THlt3tX*T RfllffosiXR 3*fal 3*31 SCaist I 

•jpjcg? ^X3 3RX33 $33*t3TXsif etkl'St b'lltH R^fX^ 3 
^5rmTU®4 3TNfl33*fal 3*31 OTS I 


o 

o 


o 

o 


ivb8 






11'*~ < 


ytMT&VJA& 



go s vs. ^r?rt % ^rfhT® ^sj e r^x4 fsf 'Q cm fR ^totr ^3 ^§fcR3 

■#t 3^313 3X3f3R? ^rftx^ ^5T3T f^R ^>ICR3 
Rt3Tt3 ^Rf^TR 43?. '*tf^ <3 < p|f'£c.'s ®(3R I 3t 4>S<.'»I 
^5T '®ki« C3R 4MX®J '0)lwR I 


4 fiRXR <18 8 'ailfllt'o^ 3TRj|<p|(ei 



3«K3 I 


www.waytojannah.com 

















V 




ofi&iCsSUl 


r - 



8i 


csm\ 1% i ®r€NFRf < psc < i'$. Rf*i ^jf^t 

dW CSTSRTT ^$T? ■>i*I4 , *p •‘Pelt's '^t'Q? f®1% 


c^t 



(SrC’Oc^H '^* 0 ljl e f ‘^W, blfll^tC*1<l ^£*0 
*ff?tfw ^Icim, e?*ij i 


, S^5o' 9 Rr faPl »(l < p|u"l<l ftW 1 aicilftwl <PM«1 ^Tt f^*l 

PlCH^ I f^Pi '®TE ? F 

wro cron S'&w vfom, ^ro 

w»it to*t 'si i »i *ii*i 'SIMM's ^c?f i 

^snss’fa 

^p-flC«7»i 4^?. 2U'®J < P 'S||4|H <iRf <) j'Q' <PSC*H I 


fW# '«(|<p|"k^> V -||fe>« ' ? Rk*R *t^H»<MI 

to i 4*51 TOaRnr^t 


^rtjn^r i 


4$ TOro© ^«fat to ct ^‘tot ’jRfft ^f& <k«<.*h * 

1w?, #ftTO TO TO 8 ffiFT iflW, 7 f'3Wt i>-f*?W I «I«Is*IH ^ 
CT C3TT& b• te I ^ s <f8 TOTO 

wwj5i ^fars f^srfost to to ^ to i 
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<?18 


Rash 


fTpaftTTT ^rt CT «WI^ « ’jfaft ^jftFt ^F5t 'S 

fpTCTf i wai?. ^ Rttf ^Rf^f <r*it ^itn i i ? f8 


g u g nwra (TKRtjt <tt ‘far’ ^^nat fas? «rrr %«t? 
4<jrr ^rrwra wim* ^ ^ i wt'^MN f^r^5 1*Ff 
c<m 4?^ ^qur ^rj sfoim% 

*ttra i c<rr ^rm ^j ajc?n^% w M ^ *fna, 

^rRH Wti ^s *ITC3 I ^Rt° s ^RfMR I^R’ WRITTR 

fSTTTR looo *5^ ^sRt Goooo <is?<l <> fTC? I ' 5 tR^ ^ 
•5#R sffiR ’^T^s RR I ^ § <2-8 «l I 3TI77R «ll<. e lll>lUJ ^Tt ^Gfl(.S> CT 

'Q ’jRft i ^ i 

•^®?rt» v5rr^r*f s T'Q=T«*jfsfft ■ j jfiR ^ :5 P 5!, f^ i <\ 

5-8 wriri %cg*i ct ^ *ra 

HVf 'Q *F3*tlfa W5TH ^FTSm 4PTCS 8f& ^PlTOT ^<t«. 8f& ^iR^ 


o 

o 




o 

o 


M'gR^sl '5TCSJJ ’jfaft ^f&R ^«It ^Rt ^ (.%. 81 

^nw ^wj 'aiiiirc® ^«fr«, si % 

$?R (TFtt *11775. (71 TO ^ ’PTrTI ^^rRTTP ^ 1^ 
<R1 itf*R^ I *sft ^ 9 pft71«C 5 lk< 1 *t c Ht Wi75 ^ 
^s^f° ^ ^S| I SIR'S MiG's (Rffi Rr|Rr1 (77? I 



<Hl 


’$& IC5 I 




■jP'tolW 

w g o ^ g.vsi ^nrri^Rra ^iNjwfc®i ^iwimi ^s\ 


RCSJG^, I 


*iRiPi^> *m& wa} 

• • •• • + * • • 

’I WPS ^fRTTR ^FT^f WF ^1 £W7^ "^tTUiR CTFiH 



(m ^5 'Sft^p ^sj ^|RH. 2t^v5 iSRJ 

*tfinow m, ^ ^Tir^F i »flFpfS «nw 
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R’ftaH 


toff 


i<f% C4tftR, bo% ifl-% ^R ^ io% *tfR, *fRsf ifRt 

t^tfsR I ^I'ifsTr? ^5 RTHj sflefR sIRt^ sftRRt% ^^fRR *I5|R3| 

■ p rf^ s rn: c t «ft^us ^ i ^ <jRfR $*fR«ftit *nm g 
*1^ *flft I *ITFfR ^«?WWT 8fi> ^>tf^<J> ^C*R 8f& ^ R ~q Rfe 
1 <\ s <?8 ?mu$ 4 Rrara ^p?rt i 


'^rm-f « ^rft ^snra f^r^rff ^em 

4*rnR ^jRrfR st«rsi *Rra ^?rt 

'mm* ^*ORfc*i 4 '5(%ii^ti <p^t ct 



^nR Rr^#^ ^t?j csrf^r, RvSjSh g 

mu* >5^ s ’i'5)<i RR i ii e f 



^tlPT Jj* v © 'Q 

^5£cfliC*t 'SIlR'^'o I fiRCT RRuW? ET<1 ^FsMiM R^R> <m <pca 
K»T; R^ 4? TO RiR ’’Rrai? ^|<|R TOR ^5TfR\»l<J ^?J 

‘^50=11C<> ilRsfapo <p<]C'S 'SfRS I GSffS=f G §t«1<WaH iS^3j >|Rnf« fl5 

’Rh <K< I C?^R 




R^ RRrr hRchR^s 1 

*!jlt'»m ^ '3U$ ^'R C«fw 'AlHlHI CoCT (RVblOo <?tt^ 1 

R*? H^lc*f vtoMiiM 4 TO5®f ^ W*R TORJ ^TTOt 'Sft*t' 5 TTC*f? «rt£<Tt 

^35 ^Rr8 c*t?i ^ ^snrott *rfri m ^jR cw \iR<f>t 
^ g «tjFrr#R^R^ ^t% m ^s. *tn®rr#^([^ ^Rr t'ajiR 

t%^ 'siwt 1 ^trior <RR >s?*fu$ ct^<i (^ 

^31 ■SRQWI R^t R'S? ^ C^?R C’R’fSKR HI*^0)4 H)<-^| '0 

, fR'$ ^ srn^s 1 'si^i4< ^5«ft ^rtsii^ r i w i «{Rft 

Rc?s 'ai|<pR’'0 'BW I ^F5i<re ^IC< 





I 


■wR*r^t% 

^^Rsft TO 9 ^ ^ g 'SIUIIW «IIC*llbHl W 1 R^ Vim 

^sr tos^t ^ ^ >rr$ ^imR Ro ^ ^rsiR^ ^*1 ^ 1 

<3 R^s Rt afRR ^<c»R RRR 

'SfT^ I R^ <R C^R R^^ ^T 'jVIChd*1i5 «fR 

Tsrctqrsr ?raa} R^ RflSM^FTft «T5R ^T5 1 
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b R' ssH 

CR^O ’ft?? ■ > i~ y 1(.<p c«ilc'» 5 i i W<TJ (R, 

Rfw ^ <r*r ^wri ^ ^ c^ 

^ft 5 R'3 RR ^5T \8|^c«i <k*I<p f^RR WR3 "STC^T fa’tf'Sr’t® *fl^R 

^nr <r® i fofR 'srtrat <r “^njss^fonR ?# f^?f® rrrj®r 

?iw A 3 ® i ^ wri f?*nR^ ifl^t cr^I ^c®t <r rsrri f^rafl® 

(r<k «*nn*rtf?pi^) (Rph Rprgt re® $k®t Rt f 

CRtWl®, RRtERR RJM%1 ®Rt WRR tRBT 

Tfafta M rrpw RtS® i 4 *mR 55, ■sr^re; ^ 

fRl%3 ‘RRR? ®RRFT R%Rf*T® RERE^, 4®ERT RRPT*fE*P RflRRJRHRI 

* 

fttTR ottt i ^ fara ^ s es 

• • & 

*mm ^i rc^c^. i 

4 

#* 

^rp^a s 

1. Lovell, Bernard, In the Centre of Immensities, Huchinson and 
Co. Ltd. London, pp. 122-23, 1979. 
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8i 8 b'S ^©Ht *rf*f ^sf f?Ff?0 OT ^5T<f *'srtft C®f 

4ft nrf%?, ^rm « spjws 

*tt1%? ^ps*i i 

^tw 'Q ^TSFf ®tlFo<( ^gj*( *frf% cwt Ws *fTC<J, <?J bb 8 ^o 'Q 
8 'be? BIOS'S! ^TT^fTt «PT!?f WTC^fTF^t ^?T | 



8b 8 b'b ^TSS-'Rr ^=rtf^T *ftf^ Sr^H ^Tt^TtWRPF 1 tt1% 

X =TTTT T R «*<MM ^RJ 'Aid* fWCTi C2BH -$M fit’ll *1 
^f5 fww i ”i<it‘nlc<P'a 1 *tt1% c^t ^srfq^a ^TtspTtwirr^ 

^sic^rnc^ <p*i *n i 


^ ^rrarco ww sprs *nf%? ^n ac*j<.a i 

# 

^1013 <ii<pfD *ff% <£k.->iR«i <rt^[?i 'iil^lw i Rfejj sf ^0 

*r w ft¥ bs s 'bJs ^nn^ ^rrajr s^rcsf ^iwihi ftft\ ^c?r^ i 



8b 8 b*\ ’^in ^njfT ^r?pTT^J ^TT’tT? C*I ^STffa ^lcw<P *W 

'4t<ii 'Si'3 < i*f 

^Ruft*r i 'oic'mc < p ®n^mmr? ■*ft% 

^Ni 1 ® ^.h*i '®it'm ^>\o<pti^ *tf^ e fr 5 nr?R , t i 

’rtfwre? 's %jc©< ^saff^s ^jt^uT $. s b& 'srmr® srct 

'Ollwlo'll ^ I ftty'ilWlOH W CT ^ CT '*?*$?$ b« 8 b* 

'snm^ ^jNjt ^*fat ^sn $,c,?k?. i 
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8* 8 OH 


Piw4hm^I< -m, f®R,^rc « * R i oaim i 

twn TBrt r, tiwP'e to, f^Rrm ^t ak^, 

ftfa ^'O'CSTt 4MCSR, Tlfi? W>|TOt TO l 

«rp® tii??. fro bt ^rmr^ ^sfwRf? f^r*fa <R ^ » i^ 8 

^nrrro ^a^itribi tot 

faippfa ■^'ain ^"‘tpp io § <? 'snrntTO ^nwriHf tot i 

^ 'Q *lfAf*f£-i -4 ^IMIHI TOT 3 BTC 5 I 

vS(BT<> ^ C«TR ^5 TO?. ^JAR 5 fa«wl TOA ^ll^k ^ot'^HI 

fafa TO?. stfs’TTTO 5 , fofa$ TORI3I fa'StHI *f1TOR 

CTOI I 


> »/// 
CX.JJ 




8i 8 Ok TO? i sn f^fa <R 'ffrW CA 1 ^ ’tT'G TO, 

Tg^ I '3T$g‘»Rr ^Ttfa TO® T^H <PHt«1 ^5T ^Ic-Htpl^ 'Q 
^pR> TO I fafa ^TPF «?]fa'® TO?R fafa^ ^JtTO erfaH 
nh < p|?l I fafa B®T ' 5 R tTOBT #TO*fRTOft I 

'fRc^ oT^rt w<f Rpkfftro r*ttbt th^Tfao tot 

?PTO¥ ^ 8 i^8 RMtTO RRJMMW RTBTtSR TOt TO?TC^ I 

t 



6 ^drft 4 U>a k ;irJ!i 


8i 8 8H f^NCTO <aaH C9^°1 ^IgjI^(,^3. r U'3, OR OlvaalO^lW C^R 

*f*i ritor hc.'® ch<5 to Rt, wii -srttt <?w rt 

TO? ■'I'SH'G *PR RBf Rt, BlfaR «l|g|^ OUhflC^ 

RRt«H, RfRN RfftTOT CTOTO?’ ^TOR ’SRI WR, ^Rt 

^ R*RR R ’ rS ' fa (.<1 < PC,«fa CR , 4 R 7 TR 1 BJ ^RTTOt fas .^ 
- RftfaRT i 
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< H s* 


*nw oaFi^p ^sfajjFts 

^T<F^I 5i7: e t? «stni«ll'» ^v ^T «rel^cO ;5 R'^Tf*Rs ^'GTTt I ^ SffiZRTt 

W> *TtR 3 T T5p fW ^1-iC^ C<pH 'SaH C*^, C^M«1 

^©T‘' 5 Tf«Tf ^ J l~' 1 c < P <> ff^‘ t J c f 'SsR l ^ Oi o 08 

rntmi ^tt^tt met 'siimimi ^n ^nros i 

5T*3K 2TO ^T'S TOra ^*ifa I 4 fWR 



8i S (tv ^rffsr OtCh"? ^RJ 1 5TW?f fW’faH^t fw*tE3 ‘W 

viicw<i facets ■srcqj to '*tC'ra ^n8 ^ SiM 

c^r, ^rsT i 4i5T ^nr ct, ctot? srf^’TOre 1 

■5R fa*JC?l «nfe'i>? 


4<fflre lire?, «a|Hil *fRR ^f% 

«n*?rni ^rrcsf R > 'oit< f^R^R ’tRR R<|o ^?j <? t ^ic^icrei 

w<r i >iv»joh £t«R c«r^ -sthw^ 


o rfUlcfrt R 2Rf*fe ^C¥^, ^ft’tT^t fe<3 ^ *frat ^jt^> 


| <reR5*t ’*t'sl*t) < T*fe »lM ^»dl $,0©l CR 'STf^TC*! ^©lirelslfe 

anvgfi? ^tr^ i 4 ??. ^f& ^ R<rew Rc«mi <C'©1, xr 

^T ^5t CT <3faft RTf RR°v ^©t WSjTSOT ^!WSetH 1 

^ c*M ct ^°v ^ ‘‘jfaft utRRt^ ^ i 

^Ht c’H ct R% <rrr csfjtf^r^ ^ PPR ^iwi^©, «R?^, 

(R^Tf, RTMTf^ « WlilWI^^ I Wlf^R 5 oiltifl 

sjHiwi ^c*n cr RR>^ *reH< oi*<>i RRjrf ^ i 

^T**f 5 rT<C , *f^'Q ^Sf ^?T '*1^ ^C<lNH (neclear fusion) <R*R 

^ ?n, o^s >i^n»<«rPio ^m c f ^ ^ ^ 

sjfnre 5 I <*R$ liT^f^ o!<re»H ^TTrft, ^©Tt 

«)lnl9l (brown dwarf) 'RC 5 ! ' 5| ^' 5 ^ 1 
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< 




'STWt? (TT^ 3U (Wt ^*HI*I i.88 TO* C^ ^t ^ 
iZFf% (critical mass; Chandrasekhars limit) ^i5 C*f^I *(M1) 
^73 R^fR 7fS)7lT5R (nuclear fusion) ' S ^T^ 

^ R«R xf&rrs C5tt to i RRro «rca ^rm :>;> 

*f$ <7FlR TO *TCn '5T^ 3 TT5TT Wt TO I 4f 'SIWR^ ^Tf ^ 
oi^'sf 'i>N< i l (sequence star) I R^ ’iRi^fcn RR 5 *) 6 ! ^T' 9 t 

^t-i£ra ^<1? 'Srft a<R ®m<mIT 5 R*tM tot? nr?*! to; totot 

TO Rft? ?< TO} TO I at ’RtC?? TOTO 5 TO TO fcf®T 
'a|<f<M (red giant star) I a«1Z? R^ff® TOK® TO 5 TO TOTO TOJ 
^[Rf? TO3([ F?C® ?rn^ I '^tTOft> *i?T?3R7T ^(Ri®, R^[® TO 3 T°*jR'» 

^ I at *T?!cn? '©N^IW TOT "^Rf® '»W < i»l (pulsating star) I 
TOCTO '©l??>l? nR?!??*! TO 1 tfC? TO ?t? a?^ <7F#? 

tTOTOC? ^t^fbvs TO ?T? I a TCI ®T‘ s T5TT3It TO a??. TO??R 

^TPtI caTO l at 'o|<l‘Mt< J <?tf® TOR (white dwarf) '®TWt 

^(TCSt 'ilRjR'o ?*?T | 



C?*iT ^ v®C? a}1% ®C?? (critical ma 

c^t ar 5? ??r?T?5 xoH^m ®? ?R ^T*t'® c t c^t ^ 'oItoi 



C?*lT 3? (71 ®*R TO 



TO al^C® TO? at I a TO? 


(?tf® aPR ?TO TO ^T? I at ‘SiW ? 5 aT? WT Cat®! (nova) a??. 

c-rn»T Rc^ r??}? ar?ro R^ *fRm e t to ^ i ^t *Rtc? 

fi$IaH ? TOW? TO?? TO W?T CTO (core) ?T C?^ TO® W^ 1 ^ 

^ sp ) -d<M Rcac? *fRR® I a? TO71 5 >o i8 ' 2 TTS 1 / R 


vx 


>if\ o| R»n®T i RSja'I ^IRpn? "^T ’°^’ v ( r ( < Pl5l 


(«tRf*R-i a^r) i 

tiR c^H C^t- TO, ' 3 3pra t>Rt v * j>oo 

^T iooo ^ C^t ^ ; ^®TTO C 5 ^ ’Rrt^ v\*m R^i 

'oiwra ^s 3 ! ^ri ^nn R^ *^ 35 
RRc?i can i ^^ft? c^rrsT Rc'xpM't aRcn '*f^ ^f® c<p|R 

^tR ®i^cv5'g cn^t '^t e ij ^c 5 ! ^ i ^itn ^nRf^tvC*^ i£ i^®t cn^t 

top cn ■srrR njnisn c«fcn> ^rorr cnRcn toic® “TOi ^ i 


®i«>iR ^jcRc-a ^*tr ^cn 'nra ^ ®m^rj ^f§ to, to 5 

^ ^3 n<^ (black hole) I 
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RR> 3 JRTf^t ^ttST'G vs|‘o)|ei| v=MI<P 11-1 ^Iwl ^fRTRJ 

c<RR?5R CR«CRT fRt 'Sr’tFs? fRC*tR I 4®CR1 £f3, 

l&RSf5 ? <m*n, RjMlfsi 'Q CRR?TTRtRR^ I 

Rfpfv 3 ^ ^51 vi>JHJHJ ^r?<^ra R 3 ?T^ 4 RRR CRTRt C 5 RR fiT®T^ R 5 ^ 

rt#), ^3 f^ ^srppi? rirricr RfftRRtR •rc^r R”Rw 

CSHRlCRt RRIR RT'aRT CRC^ I CR<(RT RRUs RJTR 'S 5jfRRSRfR ’TO ’tfS's 

crrrmt Rt 1^s?ur5 rcrj rtuf i cr^rt rtr#^ c*rcr 

(space) RjTR 'S *jfRR5RTR 'WO OTW "RlRRCR fRRJRTR RTCR 5 I 
WCR^ ^CRR RRJT CR *R1R fcf©T RR^’ CRCR* Rfl#R ^»R ^ RCR 
RTR i£)R?. ^gfRTRRRCRR RRRCR RIRFlajR* sgf^RsRT tRfR 5 ® 3UR CW 'Q 
^RIRCRI«1 fel?®! RT>TR I 4 RR*P R^ ^T®SR|'R*1iRRS RflR 'Q ^W'fRI 
sjft RRR 4R?, ^ CRCR* ’TUB ^5 CR^pTt I CrRprt ^5 '®MR>‘I « ll^OlR 1 
RFrgTR 'SRf^R I RjM% ^TRRRRlfiiR RR'RCRR RCRJ Rl«1<Pl RRCRR 

RRR RFTgf I RTTRT%«um f%^pT R%U® >HC<F ^RR CRCR* ^ 
RCR RTU3. I CRRRTRTR RU 5 ^ f?Ptf5?RU®R RR H^U® C^f^UTT'ft’R 'Q 
*t%*TT^t R^£ i R*f RT'SffR CRRfl> 'STRRR fRCR Rf^s T^RTRCRR RU©T 
(milky way) 4R^ RjMlfoj ’SfCRRR 4R# CRRRtRtR ioo RT iooo SR 
CR*?t ft«fRR RRR I 4«UR1 *1^*)!# RJtCRR (diameter) Rl®'8 

%<?T (radio source) ^R” RsRCRt R^CRl ^T ^R 5 CROP'S ^1*1^ (a 
second of arcJ-^R 'S R*R R[CR ^IICR* I l 5'QC c ll RiMlf^l RfR^s R^ 

RR R3 ^jTRR RjMf1%?R RTCR'G I 

I 'otRt 'RTC'TtR CTOI'Q <so% Jr© Rf^U© 






fR^ Rw RR^. | RP5}f%^ ©C^ RRT RU 5 ^ CR, C^TRtRTR ^C 0 ^. CRR5 2f^R 
R^RIRJ fR3 R^r r^o ^»(T RJMfR) I 

tRf^lR^l^R (macroscopic) ^?RU®R ^ fR^RRR *PC®1 CRlR 5 

IrrNRUBR ijs'sr ^tRT RR® 4 RTR^® RT 'StHt CRUW. io^ CR. fR. 
^TRt) 'sT WRRRRCR 5 WfR 'SfRC^R f^RRfRJg 1RRC®R R>Rt RCR Sff% 

'^RRR fRR® fR^\5 RUR FCRC^, RTfR '0 ||rr| '6||?ll^ ^©T^MM R§R R'jR 
tRR^f*T CRRU® Rlf^. | R^5 i)R.|«tHFo<P 'Sf^RRfRRR RlRJCR 'SD^T^ 

R^ fRR*fR *R% RCR 5(.i(.^ I ii]R R^RtfSfR R^CRR C^CR'3 
^IsK x 5T‘^rtRTR <STR 'ol'SRRR ^'“t iRURR RRI ^ %ck^ I 

^rt c j^WR<*> (microscopic) ^tRU$< 3 ^TRRT R^R Sfl^FRTR fR^B ^®R 
CRRU© Rlt I RRR fRC^ ^T«R, RtfR, RUfftR <3 RlfUcR* R^R RIRfRR 5 
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R'SqH 



tot -m to^t i *r<^ 
tor«tr , sn s iTrsi c^rt^t, t5*trr, »if«ifa > S c i, ^tJr, c£jitJ h, ftSja*r 

1t lf'G , “ll < *T) RR’Rf?? 5 




3RJRJ ^ ’£ e f! 

C*r*fTR-4<T building block Rl f*tO *#3 4TR CRlTTO I 

ot-'T&ji *tf$® r?j ^w<^h, csnta, t®#r i iri i trtrtto 5 tot 

®?Tt "SR Sf^f®? building block <Tf *1^*1‘PlU f’tQ I C®RI < f“ foCTJ t'oR <4 
2R^?( fiffc® ®RR ®f?RJ® R CTO 5 ’ff'GRt CTO TO l 

’t'Jwift ®tor rto 5 sttto f^rra tor ’fs ’fs *tfcf RT^rot 

TpRf®® <R*f OT# ^TRITOT TOTR I W 1 grfSRM TOR 

-iTTgR, SlRlFTR RSpT R®R f^TOfa 'Srtft^R <JRC® C’RTO I CW *RTO[ 

(atom) CTOI ‘®f® ( 2« Tj^ftn R»T’ (electromagnetic force) 

fsjTO^fa W, ^1 PlS<p)*l ^ Cwsrf^Wt (redioactivity) t®f?R 'SRJ 
rfff) TOST TOK ^"RlfTO ’R 5 ) f*f^hr (strong nuclear 
force)-^ RHlR (hS&HHJ RI WSQRTO TO *W t®TTft I TO 4 

<p?j fava fra Tjjt ^CTO ’ST TO^'S WUR® I 4 <T*T R>«TO 
^sftSf CR RTOR 5 opiT?f Rea 13) to* sf^TOT'ti RXT^UT ftt® 

■»fT<R?I'3 ^'©TRTT <RR RRt TO <R RJT^UT fc® TOR ft I 'SRjfTO ^ 





^1, t£] * > 1 < ^ c 1 ^®1 *Tf <*n<K*T C<>H 

5 tof® RT l TOR TORR TOTT TOTR, TORRtf, TOli 4R?. 
^SRJ 'STOT TOR 5 RTO! 5 'SlltoffR’n® RTO 

fS^g gf ^fea cq RR® WRT ®Rft> R«1 (TOR 5 ^ <R1 'S ' 5 RJ ^=T 

tt’Iup 'srn: ,5 T ^c«3*i ^rt to^) r 5 ?Rft®®nR toTO® cd^w i ®ri 

^5lf® ^S, ( x^4f f ^PRft 5 ® ®^) ®TO ^srfs ’p' (TOI^f 'srf® p 

fro?RR fro cTOT^r i ^ s w 

(synthesis) C«fC® tflff f^HRR « ^ C#^ «ITO <R, 

sfi§ ®R 4* ^Rff?R?RR WT3®T?T <RRlf^®nR ntf 2 )!®^ 

'TOT^T 'TO 5 ?WT ^R I 


f^STPR ^RR^R ** T^t® ' 5 W 

®| RiHR f^H^T >i^ ^^TTR filPif^R 5 Rt<i I 

5f® 4TO5 ^R ■STRR C5R (71 TO^'ff TOT^. ®K® 

srtRRR ^TT <R, ' 5 rl 7 R CW^'S ^3T®T<RR f^Sl l ^l-wuRd 

CTO'QTRIR 5 (cells) ^fs^IRR TO^Rt ^TT TO 

TO 5 I 'STRICT?! CTO?T ^SRI TOM% ’R 55 ! f^ 7 ! ^TO? 'J®^ ^RT ^?J I 
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R«9h 

CRRWR '3|'«)'3W Rt^ol **KRl'SK.Rfl (chromosome) RtRJ ^fTC^ 5 

f^.^R.^ (Deoxyribonuclie Acid) ^ I <5^ rPiIr>S« 1 (molecule) RT 
'Sf'JtR 5 ¥¥ ^I<icrs ^[RJ Rt master molecule i ^'©'£°Tt RTRI 
^R ^RCR RS.'RRf®? RR>*fi i ^Jt^lc'rsl faf*f§J (CRRR R^ } S"t>'©|, 

^%Wt) 4??. t'StR^ WR«? ^IRTCR C^H5 Rf RSJR>v5 

~$JM. ^=1'* <il>il?jp|<p CRt$t cRRR ^C'afRR, RT^fRR, ©RlPlR 'G 

at^tlaa-^a ^r«rm«r af|m) a?Rfw $rrtR i f®. ^r. 

^ (d.n.a) wjr <M^RRi ? t'a f^SRSRR rirjw c<pr«i ^ rr^r rsjr 51 ® *3rr 

R®R ^(.iic^ I ^®?Tf\ 'SlTRTERR CR^ Rj<M R>«Icr RRSt RR31 CR 3 i w lf^'a 

®arw<i rtrtrtM 5 f^K*m rirxcr r®r ^r> f^R^R ^ifa'©M 
^\<3\% r^t&r 'Q tRR*fR £wf*n® 

$.(.Rt^, RT CRtR CR CRRR RtRR «CR 'G fR’TOI a^H R>TC^ 'SfRR'o '^75 
' 5> P5W I 



8 * s 8 T 3 rr?pma*T « ^{fsfftre rt ^ rsir^, Mr r^s 

ROr i 

4 fRRtl <t % ifc, <\ 8 (t8 4R°s *\ 8 ib-(t SfRCT ^Rf^RI RRtf 


‘6"£<j&'> <&'j» !tii '%$%&& IjuiSl if-* 

bMt&X&'ji', 

• % 

8 ^. S b ■#) ? CRTCRRTt #F (Rj|j||^) RTR %R ^strj ^MstW 

<llR(.« R <.«<.*, ? 2f^5 MR6MR> (RT 'Q^t) C^T <4R«lto 



'‘ffo *11 <?| I 


CR 4<1>V|1<4 ajMsHR (i)R^ Mr cr tjs© 

1^ RT RKR #RR RTR RR¥R, ^ tRWpjR $. 8 ^^8 ^IRTC^R RtR 
^It'll&Rl RRtf RCRtf. I 

i sniT^ 'Q r^rim^crr tw¥ i> g i ^rmtr^R w 

"srtSRTERT R5?t ¥C?R^ I 
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i - 11 


8* 2 ii (f%f^) ^rRspfSTQ^t 'S JjF84t3l I f%f^ C^smRWl 

^fT®tof? '5rc*rr cmtra w ^rtf^nir^T 4R?. 

’s^-'PS'nR 1%f^ C3TST1TW? ??.■*! ^f% G f^PSR '*R<R I 

C^H ■stf? R5[ l 1%f^ (‘WSffa 

i^t) 5f?r 1%§ ^"PT 'S (RT’sR i 


g ’[Rft ^jf§ ^racsR 4 fatRfD ^ g g 

i^8, 8 2 (t 8 ERIC'S ^IWlb-il Jtfli C5> I i£) %i?jfD ®rf?if*rg i « 

Cv ferf?\s ^?1 '^57^ | 

'srpjsj « *re <£Rg 5 rs<?t 'fl<«?'g<i csit'sra csfpsra ^jfl<j £f?w 

^jfi! ■a ^g*p|fe R^<i!b tjH 5 5rRR c t | ^ 

■5RH wit %?i nc^cfi^ Tp]?t ?ojt^ i 

^f& ^rg*[ -^pti ’jft g wtfoalfi i wp ortfrr^ 
err^1%^ c«kr> wra , jf£ wr i ^tr \3 vnf^ 

f^T!pra Rt^tjor ^g*i R'3i<i <pc,<h i v£j srfr rr^t ■sn^? *q 

W5TR •at<)C^ I «T^*tJ <?FR CR)R C^TJ vSJCTft Rg*Tff% SftR> crtr 

RTR^fRRT, ^=#f, vfjfsr^t g ^Rs<!! ^\sjift | 

^ 'OR^HR Rg*t ^R ^SRJ RDsfg RR cRfa 

■STtWI RTft G *$, «K2F#t(.b51 fsRRR (zygote) 3jfg wft 

£RR[ ^ft WT i ^ Rg*p|%<! RR#R ^ ^P'lJ- (i) t£R -srtiOW 

^t%f^ £Rjrf%R f^f% ftf 5 ^ RRT, i£Rg (b) few -snijjp, 

SP5RI ^ftt RRj C^R ■«( 2fTf{%^ itw ?)T^R 

~5£$ , triR i g ft ^ 7fn:?| ^|9j 

fiw ■'THr i 
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R'aah 





8^ s ** *n^r*R**r * ^r% f^51 ^tr stfc 

^W*i ^R ^rNoil^Fp^R ^f*fv5 <pc*H ^T^flffo>® ^TOR I 

f^Pi ^rf^m '®mR, v o i 

*m&> ^n ot ^rsrrqct 'Q * 5 jRft TjUsr R^^fi> 

Wlf I 4 ^F^T , ®TR? c t ’IjvbW'olW iSCHllM <JRT <43^ ^Rjf^ 

'sRRtr *fwt *m, W\ ^RMfiwanR w*r 
*c«cs>l I ?Tt^ ^3|fn<> ^* 1 *hH>P^ ^3Z\s fifes 4 

^WSfWt OTrt *T3^ ^CS *ttf? I , 5TRpR<J g ,- *t w^ fa'tolFR 5 

^nrofR «if% c^tt ^nw ct ^tfjs ^rfr* ftwt* i <r 

<4f5|>8 (FT <£RTRt ^1 ^fRRT ?■# ^ ^R IpRR OT ^5 

■^5 ^rra c<s?wt^ i >iv»jvsi<i ^r 'Shfr* 

^T^R fi«3|3W«t c v ©t^fec c w (FI, ^ *IT WRH f^T ^R ^Rt C5TR 

, *fa<l^Tc''© £f^f% 'vsR f^> <ll^^^>l Ri^FI 

^RJTFT Rf) <pW(.^ (FI <4 SR^sfe^R twlR^ SR«IR 

TP^urr i ^irw^i c^sra 4<&*t ^=n c^rt 
m, ^J*R *Rttf fasatCH* Sf«fc* W *FKFR f%?R ^T^rf&v© *R 
(TT'O'c^n WRT^R cwtRrsfw^ ^jRv»h (wfR ^g ^ ^RR 

^s ^fe*ffa<P ^ (theory of relativity) I 4 g’fi> ^5 

*RC*R *PC°1 ^fS 'oilwl 9 t'5lc4 

i R'g ^r ^rsrcs^ (Fr^ft rtj c*r c^m 4<pf5 *ri*tr ^$<1 
^c*t *i4i«R 'siiwwfiJ ?rftr ^iR^r ^rc51 c^1f«i<p 

' 7 T w f^ ^pT^TR 4^C^ Rm ^ I ^T^R^ C*F R 
0^1 Pl^ ^‘ 9 IRR ^r<! v t^'^'of * 9 PfRFI (?N\ C 9 ^ (FT 

^m\ (^5) CTt^R 5 ^^fRR Rf^s ^FJt^ l ^oRR ^R^l ^^fRR, 

^R^lt^, Cfiff^, RS5H, C^T?Tt¥ ^oj|R ^FTRT ^5T^2R <TOlf^ I (FR 

(cosmic) ^<?f5 f^hn^R C^fPTf ^.l^bTC^ voR ^HZ 9 ^ 

. • • * % 

'ailw^lu C^TRT 'OIiR^v© C*R C^fRlfS CWfR (R'5f J j|f5^ >i^|H| 

TO WcfolW ^51 (FR I ■ 





^RCTOT ’ 5 T^R ^7T*fR XWl 'J^^3|1 h< > ^fSc^H C^FP 
ifSrt^ Rxft R'Sol^’tft ' 5 RFPT*f Rt®R <3 ^RT^ 

R«§|W< ^sprt^R^ >R<R ^H^RFR ^OTTT 9 t fic?IW I fWR 

RRc«nn fS'SSR <3 ^g ^?5 R^Rfr ^ , srJ ^T^§t^?K c R sfc^SR 

^RJ^5 olnfD f%*[ R>^ ^T (force) RWJb^Ui ^Hl ^?ic^ I (ROZ«Tt RC«Tl 
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R'&sH 


ft&QR (strong nuclear force), ^ ^ (weak 

nuclear force), ^ (electromagnetic force), 4??. 

(gravitational force) I ^ CR*(t CT 

nvit*M ^ 'o)w<t Rc<iw fera I ^ 

) • <! TTJftitnTra w '5eRH<l '#£3 I ^<r 

sfRst 4 fku c*r <p«rr w® •m'GTn ^oi ^st wr ru i 

R®j : fRff5i C3R3> ^5^ £f®tRf® f%RT CR RPffRR 5 WUt 

^ cstre is i rimim ofnm^D tfsfss (Tint 3tR£^ ct 4 Rrara 

■F5fs r®t wr ctran 4 <rii<u «f^p» ^ 

vfe"|"\5 Oj|C^ I 



8* -8 Ctfr C^mrr? RnTPI 3W RHT? *13 f®Rt ^ Wf m?. 

fhr •fl^vo bt-afvr^p f^f® r i ^tr (®Prt 

fipt^rrwmr r 

wt * s *®8 ^rtc® ^iwiiHt rri ;$mR i rRr 

%t“t '^'STlH 'Q ’otsf 3t°Tt CT <|R Wf 3JR <s\ RrcR 

ill^f RR RSR -►iR® 'SR**)®, Rt^t RR£® RU I 'SfR ^f§ ,p (T® *H>lHl 
<55 ®n?ii^<i 38- ® ^«ri'Q cw'gth ^ i 

i£R5^ RrCU ®o 8 8tr ®l!8lt®'3 «IIWlH! RRt 3£8£3 I 

<[fs( C8 2ff® ^lgl^.<i "s^t RR 'G >n Rqt.8 °\ g (ts 

®ll?J|f,®'Q ontsilbHI ®3! i 




® 18 (RlfTP^O ' 5 TC i n rRr 'Q 

'4nI<pH»)' 9^R ^jf&, 'flRt, '^h'ai ^(5^*1 Rt' R>R ^ ®®ii 
3,1 H 3^01 Rmc^i i ®Tf8 1®fR t>lRC. < q r i "® , «R^ 

«p$k.'s *llwi i - 
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<t*<\ 


'S 3jt% >mc<p % ^8 ’srnrp® ^ nq ^ 

cs ^tOTT5*n w ^csrc^ i fosiw* ^s*W3 ^ s 5rn n F 5 

WIMMt Wt l 

'Q ^ <i5>«i ^®K7Tt csrw ^ ^ *jfsi% ^itc?ra 
(( ex tra-terrestrial life) ^P*tt¥ tf^s <fC?TC$ l 
t'stjlR)R''sa|^)^| <l's»)lt*1 c®t<l '5j < J ((organic molecule) *015 

^C'SC.^ | R'aal^l D. Wickramasinghe ^JTf^T? 
^<-4'§ (Halley’s Comet)-tfs #?T<3[ *TC?n^ ^ ^>t<R |> 

(,*n<5^^5 3(,<it!s. <n?T f^fwi«TOI? R'Sel^) 3Ff^ G5F? '5fW5T^ 

CT, 1 ®RTHT OTfa \5IW-sI 4fC^ C<FH ^ C3>Hdi<1 

W I* 


Wpi s 

1. New Scientist, 17 April, 1986. 

2. Jay M. PasachofT, Contemporary Astrophysics, W. B. Saunders, 
London. 1976. 
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(t^tr 


&J-rr 

8<* g ^r? f^t y\\titf ^rc*fr ?rarcs wt^ps? *n ^cg ftipi 

^rtri ^nni , 5^ ^?f i 

'StRJ's? G v©H ^PJQJ t>ci!oc«i^ f^fS ^5||*Jlv© ^ c§ ^cTTRt 

i 




W Wgl^ Fl^/H ^llfi|C4l C^TC^-i <W ^FC®f 

(«rHN) ^ fipr w ^ui i ^rtut 

£*T*f^faT 'G ^5 ^Idh^l 'STMj <£Rf ^ 

fwfa I 


^lc®l 'StI^I'St FtcTRf? vsf^ij ^5 wrfWT3 CTH WRTC'SR 

*fn?r ^[vor °n*tH sfRir^n i* ^ 

Law of Parallelogram of Forces ^\ 

^ "5^© G erHc>o l 


1 The New Encyclopaedia Britannica, Vol. 2, p. 1978, p 1167. 
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8* i 8<» 'S RTRHRSt'r? 4RR4 Rf*!R I t^f R 

•Jjffc RC3R I 1%f^ *im $s*R^ ■9‘1 'Si.R RHTI ^WR 

R??. Rl&tR ^pj *t'«h R*T RMW I 
trfRT >6 RRRR? Rft<P C? CRRT "ST^R Viiltil^ i£l R*iM £ % i& 

'RRt'a oi|t«ilHI 4>R I 

WR ’jai R RRt rr 4 1wli> R-[? R®fR? rgR? CRf 
, «rRC'S Rt? I *jz3 ?1%R 'SHMfdjR ijflollb? R?1 

R P WR RTCR R5 RR <SR R^ RC?? CR$ ^RSRR«tR 
RRR X-ray R ultrasonography-? RRJ*® RRt? RR?£ WR1 

CTUo Rt? I «W R3H R RRT, <R RTRE? R^JR? CRR R» (R? I 
RR3 x R y ttBTR 'G RE3? x 'aFCRORlR? iRR RWt 
3jj$ SR R?l RT? 4 tRR R^W? Rtf® RJ I R? RR? 

y-chromosorae RH R"C?? x-chromosoinc ^1? 

RHRWCRJ R^t? fRR ^fbC<l ^RR® WR RR ■R®? RC? 
W 'fliR? fRR R>ICR ROt^? Rl^S I 

i£) SpTCSf (h3 g 8^ RTRtf® Rt*!? RtRHl RR I 


' s 

1. K. L. Moore, and A. M. Azzindani, Developing Human with 
Islamic Additions, 3rd edn. Dar-al-Qibla, Jedddah, p. 281, 
1983. 
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83 t (to m * rr ^ « ^rjt ^ 5 ?r wfR$ rh ^frr i 

’®tr <ik-$ rr r^th 'rr rtchr i faft^ ^tr 

etit'H >ar?. rr R«tR "tfaRM i 


torrr iTORr fa*Rft> 83 § 8k writsr rcr ^ iw ifo® I 

Rift (to g 8C-8'i9 RW ^ItHlbRt RRIt 3R I 

JMH Tpl Rt RHT! R£R "R faR-RTRR tRR fao^^lR RR I 
'ifMW WR RR ^Rb R5RJt RRR Ht® RkR I '°lMN RERt C<WH 

RiRfl bl^CH« <J5 'JfgR 3R | ^fRT? a)M£<J> HR. bt'STTt CHRR 

RrJ'H^ RT® HkH RT | tj©RR 4 Rhh1t> H^fafEH ail^l^ 3Rv® I 

RRlC'St RR-RtfR *p RRpft Ht ^RRtai ^Isift3 

XstH HFrgT HBk® W5J I 'sft'R 4 RRR <J*f H*^ CHCH HtRH WlfaH H?H 
R?pR<rt HtHTSf?. 3CH ®R® C^R RCR3 Ht^ I ®H WTR HR ^TR HHJt WR 
^CR ^otEH> ^ir^5 RR^ 3>5Jt HHt RH CW erlt3^ ^CH ^RR RRt RCSt \ 
'SII'SrH'lH vsRCvs ultrasonography HRH R3ftHH ftR WRR HH RRTt 
R^RRf HoHT® HRH R§ H*HT HtH '»R'®ltl TV-17® RRf§ 'STtRTMt 

3^ I 

' 3 5'oRt° ©?(.*iR H^TtTHH RlH 'SrHI HsRCHl ^5Dt*RR RH I <ifR ftsH 
*F$t 4W CRH RfR 5 «H'®h HHTC$tH 4?JiR HHJt-fHCHltt HTHTRH 
R'H'Tft <3 >Th«T'o|-Rw|ft I 3*1 “iR 4 *fHCHH HCRt^f%H <bcJ)R 
fHCHt*Tt I 



80 ! io fa ft 3 C$T CRHftRR ^RT 4% H^RCRS faRHH Rt® R|ftm 

ftttTCRR 'RHt, ^®TT® t'shlur* *{<f rsrj ft«IC l3 W 
RR C®t*Rt fawc.13 *faRT$Rr RfaRR' HR CH^® HR | 

^ftf tRs Rfacu (R'QRR R53ft ^ g ^,3 'iflH^ $0 t O ^TfTTfaRR 

^nwiHi^it^nrcf i 
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t>=ntoc=i-fj Ms sstsres 4 




^o g <W> 


SNt 




•4 i^ci'u/5 &> } -M 

ocufe^ail 

^ ftt-N *ff^5nt«t ^i-t 'sps *nft snfa stor 

^ ^rt^TCTT ^5 TrfsHC4 #TO ^RT CWtfsR | ^^iRnsR? 

*lI*H C^fCT* CSS SNI "H.W I 

^trsh c«rre ^1% s<«t 'Q sfw^ wst ?i#s wra fassfiJ * 
i<bs wstres ^ ^imiwi srh i ^ ‘ 5 #sn c t ^ 

^K ^r?rrp ^Rnim 14 sfl’ircso ^rt-p? c^h ^ cst i 

^Nio© sftHto , sj)R's ' 5 rt*rrc 5 i R^stsmss *n Ron 

RnPT ^T*1(NS 'SRPTTC'T '5TP5C33 < J ! N i ’?rn?N RtS> 3.R'o SNt $,(.<( st 


O 

o 




80 g faRkt ^fW C«fl^| ^ft <PW(.^.H ^ R>R^ 05T*Tk*t* 

^ It* I rcN « ef'ij C'Tfal 'Q W§ erk*il«1*c-9» 
Slft«IC<^( I 

^ «lNI'©fo ^<J«slP(<P ^jfSwl'f '5^ ^t*v' s T*RK | <f>1<5«=t >4*tTR 
osil^N MOT?) ^T rwc. 5. I 'SftWNN 'Q 5 tt^‘ 5 ’fHf 

^Slff^f SfjHftS (MOT R*nR> io g o, Oi g io 4 S?. 80 g i$. 
OlNICO ' 0 ||c s llo*il SN! $.C?)C5. I sf^f ^RTt 'oil'&N ^5 ’’ftft^fo % 
MON <M^N ^t? %f, ^srTsf Rwl^Rl ifiw" 3 T®j SRT f1<t>N <k< R'JI 

iisoo mm 2j«m Rre ^ *tn cs, sfffoN stMfc ^ ^®i 

St 'oiMcS St C^S ON.^'Sl antiparticle 

s(,«(,«. I 5m^s«f SSi*) electron, proton 4S° neutron ^ ^ < 3^ 5 

S**ll*a»cs positron, anti-proton anti-neutron 
<Mt> or<j « ^N sfM'spj iij<f>Qi^i ^ l£r?, <£R^5 or’NC^ 

Rc^*N c H^ “It'S*>1**1 s| csm ^?f I «rf%-^i 
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fwt^t P.A.M. Dirac ^l=T free 
electron (equation) *1*ll*fR Cbfita f^C 5 1*i I ^ 


% i . 

*1*i)^5l c t *ff Dirac equation *lfW "3S s Tf“’ 'S^ 

C^Sff^ra 'ai <1^1*1 'Sff^ ^?r 1 ®fHt ^fariW <?f^r ^c°il 

quantum mechanics WTTI' p lRi s< T i RR (theory of relativity 
motion) R ' 3 JC2JR fRRR I RTjRtaRR, fRt*lR £fcRtv§tJ RR 

(Jff JIR R^R ^RR CRWRt ajRR RRtRtR K*f RT ^ttfRlR Rf^R IpTRlR 

R£R *MJ R*RT RCR RtW I RfRRt c tfW 'SrsfFsR ^ R 5 ^ 

%*RR ^#1 *Il£RtRS *tf%fwlR s CRW K«T 4RS. CRES? «# RttRtf^R 1 

Rf^FTOtR RftR KR, C*K5% ^ *t%R CRRIR'S fR£*tR ^Rf^RR*®tRtR 
SHRISfJ R'GRt i •s^SF $W|HR CTO &T$RIR5 RRtRtR 

sf 'SRJ \1 sRrIR 5 ^<pi3| Rtf*fR 



r*. r» 


(J •’-; wT RRRTtR sjfl <Pdf I 

fsrtsa RtRf RR-RRRR ajRf&t RW Ws «fR5t RHfRR l CR 

crrr rscrtir rrtrr 5 * ware rr>m$ rirN i ^te^RiR, *<r. 
r;cRj#r R^fR^r +® f%Rt -a cr CRRRf& rc 5 ® Rr 1 wr*tj wnf5t 

■®jRJ *HRR> 


W,W 






R%R <RR3 §C*l3CRR RfRtRIR 5 RfR 4RRJT RRRTtR Rtt <RR 

R'j? $. 0=13 (.Ril Wit Rl'W, RtRlRIR* '“tf ^ 5 RRtRlRfi^R R>( 
^sf R£a RftR ? RWTR 'S'sRIg'® R£R vbl$RM> 'orsrl'o|R<p rrcrr i2R> 


Wt R>CR <RR (R, ^RBftRR CR TO 5 ^ '©fCRR 1 *f% RtfftRIR 5 R£© 

rr ^t rr^ RfRRre-RtRTRR 5 *t% r#ts tc^ttR Rt c*miBt ^RT&R 

R£a RtCR Rt-RlRt RR RMtR iRRiW® TOT^IR RCRt^ I CR 
Rfi tR l R R^CR ^fCRRCR^ ^ RffiR- CRCR* C^R ^rRf RR, voRR^ ^RT 
*HRFF *tf^ RR^R RR I ts*R ^jRRt ^RRRCR ^W3|*(‘ %RR 
(RR£o Jilt I WfR ^sRt <R RfRlRT^ ^ RlRtRR CR ^R^M Rtf% W 
RR a)RTC^ CRQtRt.Rf^R %RR 'RfR^s RR I Rf^RR RtW R<RlR 

rrRir 5 , rR'O ^ oIcr^ Rfart ^i^rr i ^ir^r 'Q v lfejat*iR 

^Rl^R RTO«, R5lR ^sfRt RR’IR RR’RRW R B! t < % < it «R?R <RR -XJR?, 
Rftsi't RR 1 RlRRlR RlfR^s RR I ai^lJl MC.<P mC^ -4R Ri e l|'?| < l > 



(CRRtW m.R£*$WiM<l «R CRC^^TRRiR «tf%) CRlR^ 
mG 2 -a|R RRtTO 5 ^[R^|R ^j|R£s 2mC 2 =1.1 Mw RR 5 RTR RRT» 

rr 1 r^® 1 . 1 . mw (fRf%RR ^«tt) cViUhw rrr k’tm 

R’RR 'TOi^o CRRT CRlR-RtR ,a)R# ^c»l|*i iflR?, RRRf& Rt^R 
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*fMfa ^twt 'Q < lf«ui»it < ? c^3T$ Rty<c 

oiic-ii^ra R*i 3 )'o warn “]*ii' 4 s ^i ^rr?i i 

'ii'»M$, ai^ln ^ 'Q «)Fs^ *SRI TO I 

'5^f& «||<k'® i *1<J<1 V »T *q^'©c e ilc's, 

'sm^thto «raCTWi«t-^ 'Q sn^ift^ ^*ft? 

R*lffc« fifsfH ’llWWlM *ftTO C^ I 4 TO 5 ! 

gjfvjKjjcft 'oHj ‘^F e tT^ Rft$f ^(.«h ^TOt ^sTf 

<pW l 

0 

^»Kt«1 TOt ^fTC 5 ^, '^C'srq fejR»i C'Stl'slil C^SfpST?! ?[fN ^TtTOffo 
^at^TO ^1 (.^ £<l<p i <j^ RjiK *M<> wf|s, OftfTO ?F c ll J l^f5 

^M1 5 lR v ® '^R° ^ >l<p«1 '^ e tt<I Sff^^sft | <f^ Pf "^t C'Sff®t?I 

OSil'blU TOt^a ■'’ftra, »£|*R 'oT '^Wi TO I ., 

erWMt W® C<i®!HM R»raf5 * t i®8 TOItto* TOllMl ^It^flt TO 

$.c*ic(? i toR f*n& fsh Rrofi> i® s a isra?. i® % \r ^roM^tira 

TOTO '=Mic«ll&»il 4“■Sl ^C?IGS, I 



S'® 8\i'0 *llC'® C'ilVul 'alC'm t\<l 3, Gil 4>ic\s TO TO?. CSTTO 
\ f^f 3,C$J ^TRf G'sNIttn ®rt^*n®n7RI 'o|»j5f^ ’JRjcf <p<| 
TO? ^*1, 'Q »l<h MR, RR »4 TOc<p ^Nlc'rfl 

TO RtUkvi, *jRe TORT1 4TOC4 TOM 
TO<f R*llV R! I 


^ TO TO>t ^SRr^tn 'alTO ^t? ^ItGTt^t TOt R*TO5 g \r ^fttM 

, oii(. e iit>ii TOt <t?it5? i ^siiH ^mus to^ Rnn^ •'jtoti 



I 'flTO'f TOt CT ^’'ilNI 

’jR ^WC^I sfl^CTO TO3KTO 'SRI «!R* CSTR^RT^t ^ ^'©xSfc^s 

»ihltll« WH <3'C#|ff| I ^ 

f^ wv cto CTt^t « to c^pt 

^R*t ^TW? ^ii'i'«lc^ ^rn 5,c«ic5. (TO 5RC*R 

TO TOTW *n® I ^ TOM TO TOtITOM To*! 
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<TC> 8 




C m\ <71 #R ^TtRRTl 5 '0 ||<jN‘iI^<p <R7J (7BTRI 

^t^lRH ^ ^ 7 5R2R^<J fiM^n ^t ^Ncns W3J i 

^Rt ^5t uq^ <3 Fm$\ ^I#T ^75 *lt3oR *Tt I 



80 o Obr ^<ic*i(.^ CT ^R" ^TRR Pi'<?tJ ^R <R 

**twH^ rtc, ‘^ra! ^rmn's ^ 

^ftc<H ^R*fR <II*lkT faft w^ <R l 

oh o <t ^mrc^ ^rt ${3\t^ (7i, ^ ^5 : 5 jwiw^ 

TjfS fifing ^icv S'qw *iRfD *rfwt i ^ 

^ 2(1^7? ^1 ^*Hha! (solsticial) I ^l^HTl ^C*f *3 ^C*( 

^(71 "371 (7H R ^)'QC c llC < ^ ~*T*f <t>C< 1 C^ I 4 RRIiR ^2p 
*R*fl RSKTra 'b ^R I^r?Rl^ <tf tj^ ^-4<f C^tf^ ^ 8^° 

(N* ^t 2 R 1 8 H° 1 ^F3<T bRR vq ^ f^ 5 ^ bl^J ro, ^R 
<uRK r O (7T%?rR oR C^fW ^5 ij^'v^ 

2 fR ^000000 (i> S (JX^o* f%. f^.) < 2 ^- 4 ? 

1 ^ o^fl ^ ^Rlc^ (TFtf^ 8H° "*Tt RlR f^f%o C^§R 

<7FRR (radius) ^ X 8 <m X ^Vo | ^ ^iHlC^ 

R^hl (arcial distance) 2(171 H 8 o^oooo 

(i^Oo^Oooo f^. R) ^ ^ 5t%?l R^R<j o 00 

(£000 1%. R) i 9 ffeR 9 l t£$ CR ^v 5 | 

80 S Ob' ^[RRo Tjffr <2l7R T X^3 ^RsRt %>R<1 

^7R5 I ^IRTI <q?l ^ ’jf^Co ^Rffw I 

^ 2(^0 oK*ftl ^ ^^5R ^Tt^t RWR c^fiTF fc*W*\ 

<MRl I 4T>t ^lOH f^2T?RR (71 ^BRR(^ bl^hl o^fj ^ 

^J5 ^°s ^ fo%o ^jRfko ^Rtfw R Di TC<^ ^ 

'ql^lo ^fRci ^TlR ^ 2 ^^fRf?R7R.f^^ ^?Rt f^( I 
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Ouufer &/> ifyj 



8v t v<? w Wr ^5n^me»r « *jf«rft 4?^ ®icmi 

*j«iT^f ?r*ra ^*ff^ i ffor q rss «n 

c^’r ^nrt ls rt^ 4^s, f5fal> c®mt arsjprf^s 

I 


'*n?ii^ '©ini'll '5WW «>n<c^ivi ssffa’ff® ii) f^ni ff? 
v *it?jR'o R'ftiR'o'oiw ■srn^rtMt ^Rit i 



88 s s f*rft 'i(i<pt*r*R*T, 'Q ^icw'fl ^‘rr^Sf ^nr« f^p 

^ o®mt faf 5 * 1 ® t^tt^ ^e i 

R*mfi5 Q s i<a 'SIM® spftsf 'ai I (.'ll Ml I 

0 

’7^$yk <4^jjIi-i- 

. •* 

88 S Jo ’STSS’Rr C*f fiws C<lftM ” B f8 ’J^I'^jH RW 

^Wt I 

^rrsrat c^fc® ^ ct ^(T^Pf ^ w ftrrft's \ ^ 

^rf 4 ?ssrt ct ^ c^im? x sm$ ^ 

®r«fH ^mc*i 4<p c'T'ft c^ i ^tsr«n ^ 

<J*T %*t<I ^1^ (J) ^-43 '511^'t 

W, 4^ (*) ^R(.<jl®t(.«is (fusion) ^M*t ^8 

pR|1% I <^IH 4^ ^®T 

■'SR'gra i ^ ^rj c^h ^®n 

^ - ^ 1 ®(I wj|'®»ih»l<il (main sequence) I g.fcuilc.'sH (^ 

csrf? *P®^ Jo ®t*t) ftPmlW ^i 4 tl'®fs'© ^1 4R, 4*ft 

^n5psft«t «nRtsiT ^ i ftfwt ^ni’fsi wi 3 3rc*fe 

1^f& '5r?f c^rntu w ^nn, fa? ^rsj^rom mst ^ 
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T5JH-3RT5ltFf fwR 


i RtsrfsR c^rn^tr $*#5ti7R ^ratait Rn 

^ *tr, « RR ^c\sj<i’ ^ i 

f^feR ^ ^ -mu w«Wii ^ ^ i 

<P 'oi|^fVR^tft *tTfl7R <tr ^«ft c%?fl f^p ^ ^°s °jnn 

R?*3#» ^ I 'R^R> R?R>M K=T ^7R> ‘?RfR ^ *flR ^N 
tr ^1^ *<#r5 V£i!<j<i|g i RR>?H wft I 

c>r *p rr rr ^rr 5 cart rr c$& rt^r i 

o *M*i&j& ‘\%'A&'>-” 



88 s ^8 rnrtr 3 fgs (fRw 'sr^ra) «jt^cs ■'ft's, <*rar 4 rr ^ 

6 

■ Rife*?) RHt <IIW I 

WRR^o Rft ^Tf (Wt) R*p Rffi? ^%3R RRt 4RI ^ 

v5R ^RlDt^ \££R RNRl? RSRR RRt I 4 ^ s ^8 

spiCT ^cqiHi rrt rrt?1 




7/ • 


X&J 





cj f& ^^rt, ^rt ^ *td n,l.^.. <3 

• «. a .... ”, “ 

^Rrt.f^r ^*rar*it 


■voTC«i $& 



f- 


'iRRf.f^R $«I<R(R* RRifttR (71 RfM RRf, 

Riil?i<i> ipiro RPR 'oRWAit rprrr 

RRt $.L<I(.^ I R1R RRf RR (7T, ^R 5 R5R 'sIc.TS RRSf 'aih<l AR° 
J 1 | 3<i's ''JR oil&^lfl ^RR “RW f^p 1%T I 1%^ R*R 'stRt RR'sR 

crrr ^fs ^r rrirrr ^ft, 5 *ft %r %r MN w 

I C'pS t<p5 i|Ol 4w*i CT, 'g^l *1^1 f^C^R '®R 

fp ! , .... 

• * * • t 

'®lw^c < p '*n1% CWt At.^f^i, 1%°^T #»UR 

^7f%I (R^fW^WTR C^R ^Cff^f (R^ | 



* • • * 4 

1. A. Yusuf, Ali, The Holy Quran, Translation and Commentary, The 
American Trust Foundation, p. 1350. 1977. 
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(MS 




f* 



88 8 «V 'Q ^jfMt 4* ^*(1 C^R /ftf 

^ TSft$tU5 Wf .rc<jc? <31, ^\%\\ c^f 

<K<hP| I ^5t? 2f%ft> ^fl? f*f^!R 5fi^ ^Ifp'tj f^o vSTtlT^ I CT 

^srrsrfcs? wnt «n^»'s *rna <*rp5ff» 1 ^ R^c?j- o 

s is>i i ®iT?nc®? ^jiojMtei s5iic«i!iHt CT^ffw ^»inM 

C®tH fSCS '<ML^\ CT C^R ^ | 


Oc*?*Wj Srs# uffto c'r^dol** 


8tt 8 O 'WtW « ^Rffbs PW4 h *RT I 

/ 

WPI«SI 'Q 9 jfst% <j #<*) '(Rf-ftj 'W n ft 4 

<m'o ^T "£•<v&31P)<j» Rtptp sfCSl'SH ^ 1 iiRjpf Rt*R«t 
^ SW’t ^>£3 i£R?, ^t? ^WT3 ^«tt 

c^nw ^ wrt w c>il'oMj<iH ^rmr^ $*f<i f^pj ^*h 

>^R\ ^5T?f «W nlR^ 4f?S 1 tSeiR 

$,<•<< C.5, CT, ^tT^ '®l*Jl°ll<l ^ Pn^R t < 5'aa|R‘? fof*ftj ^PS*} (^ § i^j8 

^ratre«* ^iwt gt^j,; ^hjhj f*m ^3 « ^Rt% 

>Mf^a %ra ^WIMl BRj 4>WC5>) 4^?. 4'0I«TT^ -SRitJJ 

l^pfa *S8 bri 'ailillCvsa ^JNjpPfiR ^llWlMl ^3t ^C?TE$ I 



8<t 8 8 CSftttm ^<0»W 'S R«iw Rs4h 1%f"F5 

R^l^lcin ^RJ I 

■ 

' s rpp ^ R ” 9 !^TQWiK i'b 8 8, ibr 8 «b% *0 8 M ^ 8 >8 

WSTtfSB BTNjt 2pft* ^tWlMl ^?Tt T5J?m I Sfp fforc * 8 

i^8 'stratum bjwrrr ^rfc^fb^i w 1 • ■ 
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(tZtor 



8 <t s <t fsBrfa fBvrfh *i*s|wiuBi to, ^rrfar « ftHw-a 

♦ifiMbr, ’®rt|jT^ *rm*t ct ?rf? ^*t ^Brt 

o ’spjRT *RI *F${fos <?w*i vale's ’iRTP^E'T I 




<llQj 'Q f^faFPBT 

4 f^O * 8 ^8 *£RK io 8 vail alt's? ^Tf^il^K 6 ! ^It'IIHI <P3t 

^f?£^ I 


^rrm $,a> *6?)^cHi*i < Hi e f csrk 


4 tw? s mm* 'iiiwitRf ?*?t i 

■sps 'STtfifaF ' 5 J*isrff?^> 

4 fw?,3. 8 i^8 ^Tl?TF®? ^jBBBPtOT ^IWIHI W I 


TBpr 

up R?C? $. 8 i^8 <\ 8 ^l!?ll>a? ^JT^jI^Iw ^ IMI tH I ?5?T 

3.G*lt^ I 



8 <t 8 i-5. »iM?t<p CTOFBT TOtW RwilRi'a < ?c.s(.^*j, <ilc'» 

^Bf ^ I CHT*t ^iUS '6r*i<ih*i*i'« o«ilt>«n <p<jt'© *ITCS file's 


OSBBIt ^$BI <?*<.'» *tm *Q TO arf% ^5*55 


I 


^ 'ailiilc'a <71 TO^sfi* R^lTBT 5 <.?i^ «p?l (7T J T w tc < P 8 i^s 
<4?^ i'b 8 i8 'oiRIO©? <1JNJt<T»t<.®l '=>llt«ll&»il ?Bft ^C?TC5 I 

teu»9a^^d^ SS&K+ - 
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R«ah 


(Met 


84 8 i'S faR CSRkmi 'TOl't ftuilftr« -*m Rcne^H ^PTIW « 

rto f^> Rsf «i^ c.r, f^sT^r >i*2imein *ht 

csT irorc^ i 


^ ^rsiitt© Iwg « ? ^ j.'js g 'srrair^si 

RRj|*lc*l ^MlMl ?RT I 



84 8 i'b 'BTtfsf (T5T rR ^JRrt^t IM4&+ fTOR, ?rf$ 'Q ^['G^5 *tR 

^w!Vil*i 4R8. ^ki<n<p 'S^sf drHCHI*RR e t fnc^f^^iN 
RrR»IR OJ&J, Rp$ W’ttfSR l 

A 

Vltfl^lc^ 'S^ 'G 2piH V$ 

4<k * g ^ ^rafk'ou ^jnjwot ^<n ^c?n^ 




# 

84 8 RR RTflR WfW®I « ^MC^-1 R«fR«RfW 4RS, 

RTC5 «fc5j^ rj% ^r wRRft r®i c*trc rr, ^r 
'okio ®rR *n i 


"3 ’[RfR ^ft ^T^IRS * 8 *^8 R?llC'©H RHlRtlR 

'Rc«ilMl ^Rt ^c?ic5, i 'ailfll*^ sIRtHT ^WC*tJ 'ot i * 

b ERIC'S*! Rest RfiifS 'SI|W|Hill " < T@ RW(.R I CT 'otlt'llMlil RWCR 
(R '©RRR <R CT*R ^f5s f*RR -S3C?4CSR <W ? TR ^5*fRR 
'SlRsm^R 'S 'jfsfft? 'SkR R5 t?R f^fut?) ^Ic^. 1 $R £k v ©j < pfi> 
f*RR <IUJt^ ^R«t I 



84 8 *$» R®T Rajl^ CSRIWIW RR ^RR 'Q C'skltlfl 

V5h I R^8*R OSRTURC^ fy«l»r» ftHW «flRf2R ^wH, 
RH^5 RR R$, Rf^TCt RR9 ^t WIRR I 
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<?8o 


t^ssH 


i 

^ «fHt W® RR<T f^TCS * S *b- ^TNJfflW 

^IWlMf ^T I ^ItUil Wffl WttS, CT w wm? 

*1<P«1 




8^ S « ’^TW'fST^, *|fsfft \S ^©IW-a 5W 

^wtwrw f*i f^TB<p i t«i-a 'srt <?><.<] R. i ^if^raT 

'®lwic.<p CT «P«J| ^C*JC^ ®Tf ^t® "5^ f<pRw 

c=T?r i 


^WtWT 'Q *[Rfft<f Tq-sJT^ff To 1%^ 'illfll^ ®1*jR| ^5^ 
if^ws 8<t % ** ■'Siiiitc®^ <Ht 


i ^ g ^8 *mu&<s ^Tf^rr wt ■35Rir^ i® 

% i<?>o-*&:> «dm®-si ^rrtrw^'G 4 tei i itpiur 

i#t m .^srtfft^ ®T?rt*mj m c^ 

<P<1C<I (TRt WN*ff «Ht<( C*T M>H R 1 ^ <PSl $,*lR I 



8^ g i<t ^sti'st^T »(I^c 4 Rkn*t Rtciifs, C*R '®lut '®TC't 3 'f*t®T-*rt^fa 

'oilo<i e t <?w i ®m id'ol W ‘p'B <pw ®k^ 
5 t^ *fR 4 t *£M <*RS. ■fWl^ <pw$. sf^R 9W(,^ I 

^51? *t®*TRR 'Q TJtffiR WR <F?Tt *ft% ?m C^TC^fC^ l^pf 
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■srpT I RfR CR RRR 'ftu R^ RRR 4Rt ^T5 

tfjlpf R^R RRR <£*f ^Rlt ^R CR Wf t ‘ <K 'RftN 
R i mtq R'Q, Rtftr crr t'»MU c 5 ^ ^R 

a 

PR R C^ I C"ttRR RtRTR R*ft Rt rRK* « R11R1R 

firo- RUff it * rtr rrir ^irs. crr 4rr crr rirr Rft 

rtfs ^r r$1* r^r i rtr rivir 3 raiws crr n rtRcr 

r|r|ER '*tl1% « ’JR R'Q i Rift CSlRlR ftRT> ^eRT RRft 
<ipw, Rift rrrj^ c^rt? R3*m ririr (vRftiR)cRR rwj 

RiftRRtft i 


^RRIR tR®1-RT'$TR fijft RRTRRTR RRt RR*fT W<J CRtRRt RERCS I 
S ^.vH-^,8 RlRFo Tjt^S 4 ftRCR RCR RRT RCRCS; I 4RTCR 4R 
RRJ iSRpf^ RW CRRKRt RCRC$ CRRl^R&RSJ R?CR ’foRtRR RCR 4R* 

<r rs8 r^cr rsh sR? rcr i ■«#q 2R«t rjri ^p ^5'® ^ 

*p^ ^ft R^IRR RTRtR W1 CR Rftft'S RFSTSftR 'St’t /^fti R1R 

v\0!> Sp^ >j&<l ^?T I 


RvoRTRR >3 fttStR* Rt^S RTR RRTCRlR RRI CR# ftl*t ’TR RRCRR 
RSRf ^RC5 .1 ^Rt RlRfRfR Rliili>* Rl^lR RCRR, ftlcRRl 
voltRR <$RTl ijR^R ^CR>R RtR WfCR l’ *p>Rl° ft*t RlR 

CRtR ^ RTR fRCR R^RtRCR? RRJ Rfa 'Jj "SIR R1 ^8 RStR. Rift 
RlC^ I Moore 'RR\ AzzindanPR *)(.'* CRCD RISC's R’^R 'RRR oiC'R 
?ftfRR RRR RC«$ ^ R<31R <£R\ «®R (too fiftR I ft^ ^RiR R’jH '5E c fR 
CRC5 vfRpt Rf$R I ^8 R^R ^t ^ "STR^R Wl ^R R 1 ©^ RC5 

9fpR R^T^RT R^t ^17® RRt^ Rt I *1'»4l s 1 OV >T<St^ 

f^T (Js>.(? yf^ -SfR = V.Sfl- Rfa RR) I ^t°v f*R^ 

RRTPR ^ CRR5 v ®\r R«R P (flt RR1^5?f fof^C® 

Rift ^5lftR (^t) ftlM ^ RR <1? SRRT5 RR| >(«IHW RR 

W'SRt ftTOR I ^5 RR ^ ^«ft5l2(|<S ftfRR '®RJ ^RlR R« RRf'S 
bqc^ ^ttC?J l 

RtR »iwft ftR^^a i£)t ftRORT RTRTtRRR RRT® RtR I RtR^t 
1 TRftR R< RCRT CRlRt RRR RRT, RlR U> ^ RlRT « R*8 r 
RR1 RRtRI RR i *1#^§t Rt «(1R R«1R Rt ftR RR ’fts f*PR RR 
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£ 8 ^ f%\aaH 

'SWl ^1 TO ^ TO «Tt I TO*f OTt TO oiTO ^5HTO 
^ V3 ft.fs[ (8.7 cm=3.5 inches) ^ G^SR 8tf fiftR (0.032 
*N^) I' 5 ^SRK ^ t^R ^TR <lt RR %5f irttfR (RWT 

R5R RtR Rfa R^G & 'STpT (G+G) i£R?. 

(RWf G RtR ^TR I Tj«J Rft/R ^8 RlR RR fRR CT G 

RTR %R> ■'o I ^t«11 ^tWlT^R C*R G RIR I ^IM 

'GlRltM)<i Go ^|C>|<1 %TR 3#<[! ^ sjrnf^ ^?j | 


WlFJSf s 

1 « 

1. K. L. Moore, and A. M. Azzindani. The Developing Human with 
Islamic Additions, 3rd edn. Saunders and Dar al-=Qibla, 

* Jeddah, Saudi Arabia, p. 95. 1983. 

2. Ibid, p. 94. 

3. Ibid, p. 95. 
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<*•80 



8^ 8 *8 UTCT $<T®Fm Rt? 

^TPTT5 ^\US •5TT«t^T 8 4T>t CWj[3?, 4T>1 

<lR < i4 e t “Pta c.Hc^~ **Tt ^TjT f&tf*PT 
*113 C$T^n ^?T^5T*F3%*T i <£n5T ^I'sIW^H 3f3?t 

^m m 'src^i m?n^ < pfS»i '*ii*jm i 

I 

^ wsjtf® ‘^h’ 'Sti^©< 2 jf^ ^srtsrnp ^est*i 3*31 3 .c«k$. 

ww<i ^ g i^> wsrfa® 3f4® s.wc'k i 



8 s«io Tsm <5^1*1 c^tn R? T ®t 3,0*1 c 5 ^ *r< 

c^i^pc'tji cw^rr® c * F 5 tthtt ^ic<i< *jc4 
<v , i *H3(* vsktm ■►hR^o^ ^4 *«??t 3331 

’^nRRTC'rfl «wj 4»iR *lR e tf^ ^RRlB 3c?lC^. i 

«n?R vi'ghhRi « °o ios, 'b % ii <*Rt, ^ g 84> ^ran© ^£5, 

'oiIctImI Wt $£3c.$. i 


o&s# $ J4ittif 

(• m m 

6 

J 

8s g i'® 'e^t cs\m cqwt 9 ^ c*fcy 

^ '*t%*rr^t w %r 'srtft *tojR; 

t«p wfj c^fl^r'JTT r 

' a| ^l'® % 8, <\ 8 b8, ^ ? is « ^o 8 2 >*\r 4 R*i?rfi> 

‘55?R^ | 
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-r 


oVg-WiUXi « As 


8br * 8 TOPI TOtf% TO TOR PR TOt 'SIR 

Riiw rw ftro 

i£Ri vailgjR, TOtTO- 



srffro* t1to «rcto «u'®i««n toi totc^ i tos ^ 

®tHf f*fPftS ^ TO5. ft'flat^TO sj^fTO tpfi> c>FlPl<f '"rf^ wrf^Bi 
4PTCTO , TOT TOJflflfo *ff^P, g^T TOffTO “iHs*, TO° 

■»tf^»n# TOfro *tfe i 4 tor *rf%R g to-toi 1%a *n tot® 

\ o A ,a ^r ^c?ic^ i TORffa - ■*!% $$ ftf’R ftt 1 # TO 5 


f^o ’*#sn«t $*ra fror 1 ^ to*. 

I ^6t TJ*fi> TO-TO TOT «t 4 TOR ^3R Wlf^ 

^ cro 5 R cro i Rfe *Tf totr tort ‘ s 5f®f^t tos rif*t crot 

st a ffs ^ffTOR R I gTO ^TOfTO 1 t% TO TOT RfTOT TO° fi£l 

(beta) ^f^tPRTTO TO aflf^ TOJ Rtt I t^t ^ TO^ftt^ 

*)1 <lH l fTO £jfaRTRRTO> SlWltHl CTO TO TO (Rfa *TfGR f^PTTO RU> | 
vstf^o ^#?T ^ *RRt$ ftsfR CTOU Tft RtTO TOT Rc<lB^ TO TO° 

^ot tor ^fro 5 g ■»tf^*n# TOsn c ffro tortp 

^“RMPT 5 TO*T3l TO I Ifa TOt G -tiro CTO3 

f^ror tor 9 n«f^j froRR (pi faro prp TOjNR't 
jTOro ^t TOTOfro* '"tfro cro to >o 8 ° tor pr i TO 

<$$ -"ff^ft^t TO^tfro io^ Irtotot TOR "sitsiT ^51% ’fg 
RTOfcnjTO 5 TOTOCTO RtTO TO*I) ^TO'S 4 TO 55 ! "“tfro ^ T 
^TT^t^tg >flTO J t fwTO l TORt*rfTO ^ 'Q '©lfi»'© p^lti '*1%^ 

y|i|f ^ 5 <p<}R iSRJ TOfR, 'STOTOT’f (Weinberg) 'G TO^t 

(Glashow)-TO TOfjfTO 5 5 tTO c ft TO^ G TOt lc tfTO ^ fs$ TOT*t 

gf^f\®<| i£) TOR '*tf^TO fTO^i TO^5 TOG crit 

^TiTO'TT TO <K<TC^ I ^GFTt TO®^ P Wt PI ^?FP5^ <S\ ^TTOT 

*i% \5jt% %^5 (|to totojtor 5 "“rfro "5(1*11 Rato f^r toa "^tg^ 



TOff^ TOfTO TO«t TO«J 1%^ TOl^TO 5 

^f&C’TTO TO l “lf'8 , 5i ^ *ifii»ii 'oRTOlR^TO^ 5 
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R’ssh (j8(j 

'5c«t(.“IT R'&I^RR ^rt% iS^kla *1%R CR*tRifo Rg ^®f^j ^fRj (^gt 
bfpftn RlC*R I ^rr*TT R>Rf RTR CR, <4 RRJR CR*tRR?s R$ 

^f® $5 ^rt? -ifon^s £n?fl^ rjrfs rirtr i f¥% 

cS« (T ev) ^ R3tR ( i C&«=ioo C^o) (Bev), 4Rsfi> CR'o io<?> fRgjs, 
‘ ? ^ c i > C«F& [electron volt-ev]-4R RRtR) | Rf% fcis g R T a flR *tto 

R3 RIRT fR^R C*ffi51R to? f WR lR 

1 t%< 1 RTCR RWR 5 ^ W'i R>IR ^to Rtt?fR I Wit^ ’5(1% 

< igi<fwi? 3psrra? ^s, ■fg?s e n? ’igt^fwR «f?#g 

■*tfe? <> ff? < yf liNWRIRM? RTRTCR £J1<3 RftR RftR f?'53|^ 5|e| ^ 

ftmm R^ SRRSJR faf*ltj SfRRR I ^5R1 1%^ 

RtR'S ^fRIT® C’lW t^1 ^Ivslt? iRRfSFRt Rif'S? RR3 I f^g CRR i£|$ 
fRRfSFRT R^TRCR 51^ RRJf ^Sf fbRRM liRJ&t <^5fj f gCT : ?^ CR£R 
RTCR I Wtaw, C^ RR« C«ER STR1R> ^R CR #5ftR g^f%? i£)\5 RR 

*f%? ^jaRT's <tjf'o(<JCR> RRttf CR> Rhj< 3 R>Rt RSRRR i \of^ RJ% 
■srra^ Rfo < f'«®«ra RftR fl«T>|? Rf R*ER RftR Rf CR Sf^f^R 4 RR® 
Writ's* fRRfSFRI CR (2jt ’’tfR^RRtft RRfR \St’^5Tlc=ft 

RRt RMTf^s RR 4R?. (fRPRH -®T?^ <4RR f^R >08tR « onfcfe 

RERC^ I 4 RR*R ^ ^TR RR5R 2fRR *ttRf SPffRt f ?<8 l ?>|^ CR RSRf RSCR 

^sf ^rpgr^R fti-t-i i 'RTR rrsr srtr fR’sraasa wfD«i\s| rt 

*ff^R R>lt'S»< RCRJ ^rafRftvo, 'Sf'fRRCRR fR^tJR? RRR ^ ^R | 



8v g h ^ri^r-tR*^ « 

■RRappft^t, 2f®tRR I 

.iflRTCR CR fRRRf^ vStgR <P?I 'oT R^fRlvo 8V 8 8 ^ ’RtCRfbRt 

RRT I 



^Rt. 'RtfTt^ 



8V 8 


i8 'arWtR^R <3 RtR"ttft, <3 SpttRR *%R\4»|? 

^R^S RTfRR 5 <R^RR ^tgl^ f%fR Rt^F ^RT R^CR 
CRR'RtR RTW t^it'ntfe RTR Rf^RR I 
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Wt^ « 4^53! ^fa*|fe-3) ftwlft <2- 

s i<5> ’srtrn^s ^iic«iiS^ ^rac^ i 



8br 8 $> . (^TRf ^fSfC 8 ! Vbkn* 3RR*f) era 3)ra>T ^ftW, ^T 

swr ^r»s 3 fn ^wc^, *tra ^t HfeHi^i) ^rats*. i ’fra ^51 

cV it? I “l^» $.cs) ffT^TT l 3R ’1? 3)151 "ftlf '’PTC®? 

rai rare rawtftre "srra^ « ram ra... 
vSf&ti 'Sr’tc® ra rara <j>vf<f>|\i c^Nt ran '$ra 'src*u "fjj 3i<r>fD ^)®t 

C^Ira* ’flj era '^'Qin, ’k? CT^ 'fjf « '^T^t’tT^ 2Fra ra 

3Rs fraf& ’tfrare ^'STH ^ra 5 Tnf& f^rar^ <Plw«1 ^’RJ ra?ft<Jra 
mftbcn mrara viU^rf5 'snmtra ^srara rara <ra?. ^ww'3 ^ira 

xsn^i ra® ra 1 < 4 rafi> ftw ^’f^F ’iterate crartra rarara 

g frai'St^ j 'oi’t, srpi raitf vsiffl^, 'oifR'® ra 1 ftora 

Ravo^ r? ^pra wr ^f5 CTt < #rae*t osten «w «ira 3 ^ ^ 
^ i f^ o srcra ^#ra era 1 ’fra ^raffr c^nwi iS’fra? f^ra era ra 
1^0 3Rsf& e^ ramraes ’tfmre ra 13)t to mmm^ %®ra Rraf^» 
s fpu^? isra ra*j«f fraraffa mera 1 ftra ftra ’fret era ra 
^rarni^ rarara raffTra rafra©? ^ra.ran 1 raimr 3 $ ’fR®ra ramrar 
FimfS g fram% rara Wnra ram® w*f ra 1 ra ra«rftra rasa 

c<?fras «rnsr era ra <7rt raff? sf«ira mera mera 
ran ra 1 ’fra *ttra c 3 ^ ^fU ■*it , ^t RPi's ®rrar ’rfmre ra rac® ^irai 
’frst era ra 1 wr trails ^ftraf >n?'oi« sfraRsRra era ct 'q 
■pj]\ 5 i<j f^us ^tTe^ 3R?. ^*1 csfra ’ff®t ’fra ’fft^f fraR ’lira 
\g 5fii^ 3 rs ^<*1 c«fra 'raj ^“raf i *ft f fj ’ff^rara ^rae® ^ 1 

<Mc®<f tju^i «it© rarf ra ’t^Fac^® ra ^stra %ttu ranira 

^ - in? ^prar 3) , ra ^^orarf ra^ift ^ ^ st*fR® 

■^5 ^f<ii5 nf^ ^iira^s 5 1 3)^ ’f^f% erarm 

^5n#ra ^ «tte^ wi ?fira?f ^r®1^ ^»ra ^fra ®h ’fi*fi 'Q 

'Q^r ^rara it f% ra^i 13 $ 3j^# ^5 ^®fra 1raf5 

■sftRF^ ra ct %"<>$ wt ^rara cro ^«ipj'Q fiWw ^ ^t*ff 
t?’rf% ru^'s e»m ’T #3 fraf? rarsra ^< 1 ® 1 
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48 ^ 




8* s cs; ^rmtt « 4 ^sr ^ft 

(flu* ^ft '4C4f§. I «W*RT CV6l»lltWt4 *ftffc « cnrft -qlPitll 

ffaafe , <pr c^mt fiRr® *fm i ^rrjn^f 

fiRsfr OSR fOT* 'STOT <R CT oohli>t« 

-srcijj *miphi h'jiirr i ^igK ^ftpr 

liW ^5Rf^5 I 


o 

o 



i£R> CiSfpST ^RRtft C’tfR 5 ' s n 5 R s^IRr ^3 8 J ^ ^o> 

■3^3f ■jft'R 'Stlf^'S faf®3 3° 'Q 'Stlfot'© f3®fa3 

'SfMC^ ^IcnltR! 3>3t RCiic.^. I 

^tf% 5 cntft « 3t<f<i ^Tsrnsf 3 ~^sm *R, csMf*w 

C i vgt yot 4PP ^TC3J3 ^«TS «R5R srf^t «*Rl <R|^3 3gpp ^*0^ 

f3§R *rR3 c’tTfk ^ft ?m i 
ftf%-* « ^Rf*R #R *^f%3 *ff<foj, 43* wife ^ri wtf ® 

'StH^ ra >sri ^«rr 3*E3 i 4 w ^ «nf® «R 2fcsiRi% ’•iwj, ^ 

'Q 'SlK R ^PR 2|C?ll*SfCH R(.®r3 iflRRR SRIPR ^Wt 1 ® ^ I 

4»fH<S ft3 3t 13£3TE33 ?Jt3JW *lffc, ^ ^ CjSfa W 

'aiRM -gRR Wp ^3 l ^ «tE33 ^RR-sHH* ^s«rt^RtP»^ 

Piva i ^ i u rf (c*r c^mr < r w rr s wro *tR) ’■to tot ^r® tot 



(to % <b >Q3t ^ 'Sd^lC’R fiftV ve|R» C<l ^T, ' a |l^ 

-#5^3 ^5T f^fr«t « 35TPF ‘Pwft TO* '»lt l ® 

C3R <flt>*l'Q C3^? __ 

3* $, s ^ s ^8 <43* 3f3f"fr > <3 

R^fr¥ ^rtPTtwt ^Rt w i wi, srff® ^Rt 
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« 


<?8tr 





rtcr 'stkttr crN^R sprre 

"5J¥C^ I '5jT^TC*f c<pin> 




fviiMWc ^r, an^isfs c«iw RnR® ^sfn?n £jf%g^#© ^ 

-^rg m* ^ 'SM^H *tR<p£T ^ i wrc>p*prs%5i 
'Sfl? '5R 7 IWf ^ I 2fv»t*t ' 5 f‘ ! lRPtt s I IW 

'5rHST*rSR5#? ^SRJ 3R Ste ' 0 |lc®ll 


/ 

4W I 'SRsp'R^fa ^ 5 jf5c , 'S i*PH R ‘IRS'SR v\ Bill'S 

c$R shr ip^ *ftw i Re**!* R^aj 'oN^Rj 'Q ^pran 
R^rm ^<fv. ^ R*rR ^\m b t w 'Q $(t g $ ^ ; 3 tmjt wt $ciics» i 



(to g <1 s 'oilR R'^'s ^»wR 'jPlw b voices <pwR. *1 <| ''iRMf 

'R'?. 'ik'4 '5*ri'>© ^wR. R^sppR R?R vSRn i 

^[RrfK R'3i?i rrg'w R^Hi 'snrrt's g ^ *3 io s o ^ 

i "jRr% ‘jb'biw m ^fwsrpTR Rrr *« 

g v» Rv*fK ^iM^a 'oHmImI Wt 9.W05. I SRllR-s 

<PC<JC^ ^jTlTf^® b g &'<* ERIC'S <£\ ^r J5, tu¥ 



(to g &-*i 'SIKH ^tR ^R '^TTi e K? ^R <3^ 

T ®nf^ ^R '’fR $Hjh 'Q *fR*fa ' M ftJ4tR» 'Q 

*tn 'ows 'srr^ ^ c*r^j 'srpn? 

^R^K^h b ^R trt 'srtR R^tRva ^R ^Rt*, 

, I i WR R57R I 
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C8<?> 


C<fW Wt *4??. ^ftT^ <43 ^FFlft 

w*\u£ ^trrr® ^5^i<i ^rf'stjt ^c?n^ i st^rfes c , <^c^ 

^®PT^ ^ <7l^[3 *Tt^ <3 c«f^c?l? ^s*IT*R ^ ^ffrut®* Wi ^5 ^fare 

^ fa<mlb § i«jj8 ?R*IJ<|s Lille's ^3JC^ I 



co g o'!) 1 ®rRre ^ *ii»Ht*ll§lre *hs?t <? E i i fe >n^t 

fe®r , ®Tw?r “ifew spm, ^r?n cwt-ferect wt 

W fe^5; *fC? VlW* 'SRT (7FR ^t I 

4 t ^lill's 0 s ya% m> g <3 *t g 8-4 'sirwlib's ^t?rc^ 1 

\ 



(to g '3br 



« *w, '4OT3 ^Sjig^gf 

Pit*i -^[8 < pw!^., ismc* Wh Jt1% ” 9 f ,< f 1 





'Q *{mt «g^ 'flreiJ -sn;jg?r ^ ^ f^ 

foil lb *1 o <?8 ^ 'SllillC'o ' 3 K?K^ | 






Ci 


^Pwip, *m <7rwi ^=mft or? 

■SfH,H,»|fei| ««1t||M4. 



T3 lfo 5 T°'"t ^p%^t^5t e t 'ifWsT C' s TT^ c t (71 4$ 'SW» 
■'ifol*) RI«;j ^<iw<i ^Ivslc^ii tufa's I 

*tfea %*t? fef% ^?j d^t fester ■jp*^ * s ^s Claire 
^inh 1 ^ ^rarre 5rafi> 7T®tf^ *rcsfa ^wif ^rcrvre 

^Cf «l I 
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<t(to 




topr^t 's stw wsrt arw *tto» £Ri%o ^ 

»jtofr, ^n, ^5 psmffs «Tff^ ws to to ^ 

fij®<«wi*m.^to cro i wtw ■J'ft^iwj toi; 

^ ^r I tow, fif®tw fiRST'olM to*T 

to*r cwimw ^•tcr <^rt i c^w t^r ’rtft 


i w f^p “sTtort^f *n cwh *t^r <ra <toc<i ppr 





WPRs ^ o i^8 'S g tf'HW 


<tfWt wt i '©'o]?i'o, afw <wt^ to^ to 5 
cwiw w<* ttosf ton 'a ap^ira ^rprp 
tow ■$$, c*rsR, wto tw w? Wop. (wlWs :>£ i 

W ijfto w?P («R^o ^ g ^8), *{Mfa 

ftto art^fa 


tou 


toptt tottora to^ 


O 

o 


8 br) 


odyMitsaj.* 


<ts s h *m ^ *r«r tot '3rmc*m i 


^ ftorft «it?W s '8'fi-4 ^twTHl wt \wc'a. 


r • 


* • .• * * 

<ti % ^ csMw '^)<icii^iwi: e f<T ^«?t 'Q atf^p© ’srrwcH 


«IW1 W^los W5 
WSl 


ftorf^ i<? s $$ wtrrtw 


%• 


a&ikti&i tiSHfratV# 






■■ &> A SSi 



■ . - * • k • - » » • • 

ojtidijga ji a| « 2 g WS#i+ 


fc • ^ • 

* •. * • f # - . *. / • • 

fcy 8 ^v-\oo lure >p*tt¥ ^$bt wr 



^wt?r ^’*r i 

^®i, 3,(HI Rf l f '©HI V ©TC^ 'sal*fl 

TOki* TpreflW f^T I ft ,f^FRT w? 5 
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«tW ET*lR>i« ^T®T, 

^T-WTfa ^?’ ^RTI W*T, ‘tfSTSTRI 

^c*l, faR 2^mu, *t^Sa I 

^h $<Hll5)»l ('Sfl) <3 ^i7I ffa •>i'3h 'st'll^lws Rw?rf5 







<ti 8 '5'3 ■'®TOT5 Rd^^t <f<H et^j *||fi>s “1^ 

*j® ( , ®it)-^ ’•nfemwfi tor to m&fc ^nto ^ 

^ 4 tora ^rr?it^ ^ ^ s b-8, ii s v* * 8 «\8 ^ ^?n 

3J3TC£l 




o-b 8 8i-8* ftofa ‘'ailcm >iito, 

Ro*c^ CSR't < ?wR.®1l 1 l -ql^; ^t?t *Tf 

R»^ Rc*l «TOT f*fC?rf^*T '»lw^ 5'f-f%5 e f < PC<1 

RtilR«1, 

^ RhjjIU mm 8 'toc& $ ^it«iift>« ^cacs. i 



S S'OSH ^Rf'Q Rq-R *1 ^tul ^sICS, "toT VsIwnW 

^rfH to*t ^t'e Ti^m r to 

. q l W l ^5TRT '***', wi '®lt1* *tfa 

V*r «ii^ im c*r<tto i ^nrr ^ torc^ 

*m *rt, ^st ^<k,\s'q *m i 

4$ ^srmFs wtto §*ra <tj *nf% <?hr §ts«t 

^?n i w$rr$ ii s , 5}^c$'s «s >aiit*ii»»ii ^c?k? i 
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*C 3 j-<* 


oo/y. 


<2-> 8 88 ^rtfsT ©iwi fafH to* 1\ ©tiura ■*i>^hw to* ^snfsr 

^sfTOtrl TO »i'zj^ihH < plH i 

^fl c#«t^ toj it r% ,r rt# wn w©f* mim ^r i 

^ epp c<pin?^ c*>t*t Riyl© <rt 3 j°1t 7 nct>, 

wt ^ to* Tim i ©t’©n*rm toto <3 w©r *j#© 

^5|TTOTO5%© ©Mfg© TOJ, TO-$*WTOfSt «ro ^f5fW <3 

f^rjIOT *[ft% tttoi ctN* « £n=ftro© c^H Irop^ ^ *ro 
%ht ( 5 . i « ^) i ©rtm©* ftifaro «$& to ^f&© to* ct 
^ f^f^f f*^ ^pTH c 1% ? t 4??. ©1 *ff*f*f$-* $ »iR«iw to^ijt to 


I 


oG&&>4 'Q&J$i-» 


<t) 8 8b- 4TO ©TTft faffed Prwft, ©rtf^T ®t TO 




©i i * r© *r° ^ s ^ 'Q io o o 4 R«i*jf!>s *ji*m toi i 



0(jj1 

(ti 8 8<s> TOf^r firc^pp ^c* 1 cto?t c^r^t ^ffc •‘pwfa, *tc© c®tro 

^fiFPf TO*t 



so 8 i^^Tv^firnr® 



TO $.(.?)C^. I 




d^§f *w ©uto*!* i 

c* ^’fS f%*j q^cTO - *^ ^ Rt^' to<i® ^tc st, (i>) 

TOflro (Big Bang)-^ TOtf *T$m* « (*) ^ <^1 

^ fa cro cm ^c* fnco tnrr, 

TO* I R*r TOC® CT CTO 

to< ®r c 3 TTOpn* c t i *ifa TO 5 ^ cro, *t*'TOc<p ©nro( 

TO* i <£& Tj*f5 *© C*^t *TOTOf^ ©iMc* ©ten* TO*J 



TON>tf *r% *% *trc* »ro *ro$ cto®! ^ i srTO e r%T farro ^«r#troi e t 
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^ ip'oiw C'TC’t sjrh? Rsmit 

J 5 ^ 1 ^ w^t ^ c%^^5? n^5 $*rm-rc 

^icm c$R3> ^ ^«Rt >£R# 

' W3i7i W '®1^ 4?# C«K35 ^5T' !> f?jfD C<T> ’jSRs 7ft | ^RR (Big 
Bang)(£RS. TOJR *(f%R e^TO ^ reffos 

2J C.VSi-qs 1TJ-Si RSprRcf^tfa *ffe ^TSf ^ i 

*niw ^ *f% ^prra c t ■*rf%R crot 

*t1^tT^t vs I $,C*i ^RPtsf^tCo ^SRf^v® i£f tj^cj ^ *f<pR<i 

*rfo <RR I i£)«tre 'sra^t f?R?fl? R5FWH 'Q ^Rt’ftsR <p? *|f^5 

^ i ^°s (7i r? <pwi fc*rc R’grot 1 ffe ■st^r *tf® ctfcp cpft 

-iRHl^l (TRR <jgj ^st^Pp ^ | 4«fC3 ^jjusih ^H<fr ^RW 

4W<* i i£ ^' p f w*Rt ^It; *fr§ ^iRt ’R'Rraa tot 

3 f°'5® 'iHlCSJ. i£Rg. ^PPp S.O’S’ | ^ JilvsfD ^ ~$JM % (i) '5Fgg^5}^7PJ^ 
TOR ^*R $W TOS <3 ’SRFFof ^R-glH <KRl^; (*) 

CRfa'Spt'©; (o) ->3C«H -3(1^1 u 'a|*q>| Tfpf; (8) ^RMsf^© 'S'Ss;«t Tf^g 

■SR5#; (<?) ww *RC3<1 t®; (*>) >Ptf ^mt*W; iflTO, (*)) 'SRI ftcsR 

sm?\ i «ii?K*t 'srt^rat mcs *t$ rurri (tort) *rfift 

c«rc^ ^fSt'o ^r -sr^t ^rt*r 'Q f^p <ocs?. 14 fro ’©cRt 

* s ^<s ^rfeitc® m&m\ ^rt i 

% 

6#&*ih* 

w 

<i\ % *> <£ri "“m $«f#r<A >i^< - 

' s ^l 7 T55/ fs^pT «j«m|pR 3 TS||^!<) | ^ 

0T?I S>% ^US <fc«c^ l 4 ft*tM 'Sfo1<1lRl ''St=1 Cij 1 C'S? oq^ 

21^ ^RT <> ra^R | 'SRpTffiflD 




^stwq l 4 T ^H«rgjw 

^rf i ^«f ^°v WTfm/ RT’tr^ *t1% wp 

■srctij ^jff^ 'Q '5n?i 3 n»R/ 

«|q^»lH's|<f ^ | »fT<^pj5fg5 vq 

£)0'5>c<fC’t %5?t f^» sff^t i<re« ^p^'vjxH ^^jvsc«1 < ttf^f?I VHt^i) ^*(1 

’ir<c^j? -qa i ^rw, cgn^5? <trp^r o wm 

" 5 n^ c R to RlRgro r* 9 ^ i ^pn’tfhi wrojrres *m»F®>i*p 

CTO *n?«tt ^ CTO f^? R?I I ^5ff^TO$t ^g»ff^ 

^rcgtcs^ r?,r 6?5 <g wra «?F^ < i c f 
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<ft ?8 


IrssH 



EH .fRpfr Rf^RUlflR *ff%% Coriolis ■*rf^ 'Q WRtfRo I 

^ *ft&R ^irristr ^orswr rrrh ri^Sr* cgn gift 1 wra, 

wi RtRWRR ^RfRf^s ^r^rr ^rr smr fg^R w i> 

« 

R^gR Rts RftR^st g}R fgifR (^800 RR>) RFT f^RR RRt 

I RgRgR RCRt^ RtRRTR R#tR^t io,trtfo fgtR (\S£,<?1i>£ 

RR>) 1 ’I'ol'S'af f^RtRR RRC^sR b-,b- 8 br fgSR ($>,o^V RR>) 

vS^IM* Rrf^EFR <PW(.5 ,1 

•^1%® ffpH lR%g RSjRgR CRRftR RJ|RR> RlEfR RtfRR 

RW Wf <3tff5R CRRftR RS[tgR ^RR fgtR RER Rt^Rt RRR RH1R 

RtfRR 5 gRH'»ftR '5rn7gT%® rrr 1 ^jr ^r wi Rgg[ 'sserr gift 

R^RRR 'Q RRRCRR R^g S5R5f RCRE^, d)ERR RERJ 4R*f5 RR^ ^srf^RR 
W5f I RgCER ^RfR^ftR RTRR%f W5R RERJ CT'STRt SRRfR ^IWR 
RERJ %R RRERR RRSfCR f&f^5 RRT CRRR RT^lR RRT ^ ^R5f, 

•fER-CRER 'G^T ^3H t£!R?. ^RfHRRffrvs R^g W5f I RR^stf^s Wf 

RRR RTR SfofERR WT RR I RRR Rt% ^RRtTR R^TRR oR^f R^Rt 
<KR fR'Sc^tl? (Beaufort) Rl<lR C^f<) R>ERE1?R I RTRSRIgr RSJJJ 
\5RE5fR ^Wt RRRRRH RRR R% <3 CRRfCRR RRREg ^ RR ^1R° R1R 
CR ^WR £Rtf^s RJR ^RRRTER RtRRP WR ^gr^R'S ^ R^R I 
^iRRRRRiR RRT RR CR R% CRWC 5 ® <t tR^R (i'Ss id 

fsfSR (<jo Rjl>) 'Q ^(t fgi>R (Iro Rfi>) Rf^R RTRRRR 'ScgRERTRj 
RfRRtR ^WR mRRCR 3 SfScR fRU® RtR t ^ ^JR RRlRRR o.Q 

fsfgR (i.^ 8.(t fR^R (yt 'Q i^.C? iR^R (8i I «TR 

iiR ^5RRiR WR iRRI ^CR RRTRRR i'b Ir 5R (CtO R^), >80 1r5R 

( 8^0 Y5) >^R?. 800 f^R (i'Soo Y&) I 


?URR Rl^v^tR £ft^ ^RR ^RR^t CRTR 5 

C*R ^R 1 ^sRRR 3RRCR ^’OIRt ’#5 RjR 'S 


RR^ttR 5 R^g %RQ'»IC.RR ^R^f RftR 'rR’IR'® ^RT ^R I 4RR RRC5R 

RtRI^ ig^RRTR M*f§r ’o(«fR ^ffR^SR- %R 'Q ^WR RRR 'Q RR5f 
^PtRj | \©R3f ^RfR 5.1'SflR Rf^RRTt^t 1R RfeR®! <P^C'o RTCR I ^ 

R5?R 'Q ^5R?f CRRt RRT^R I ^R5f RIR SfR'KC.R RfRR 5 ® '?R, 

^5flR Wf CRRt R^g #CR f^R Rf^'s RR I 


1- Encyclopaedia Britannica, vol. 13; pp. 437-443, 1978. 


( I. mt 
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s <&-io 'sil^H sh^i'eln 'sdc'nlPl^* 

i 

^ ftwn® ^i^i « w?r ^flsnr ^t-f^r-^ «jri srra 

^ 4*51 ' 5 r 5 TCn ^•spt£)<i|f«r 4'3 $.M CT ^IC'o^ 

'5rt^f*f C3R®T C5N *Tt*TR ^sp) ^IWliJ «C?f *fl '®T 5 f3W 

^ i ^ 1^1^ RtiK ct 'Sf^ >ft^3 2ff%f ?rsnf& 
, sr5R i c^s T®n:*f «m ^tr*f? *nft ^ 

\sTWT <flf§? i£T5 fgC?l 'S#T^ CT v»1W<I ^STC^t *tftRT 

nw 4 rk *fN? ^t?os swifts ^ i 

*fT5fE3<} f*TCS3 ’STOT 2f^5 ’jfiR ^n<I <#©7T^ ^?5 K 5 ! 

■jitw i '®i<i<M«if'S?3 ^ ^rn:«i ^ i wt 

^RS 3T5TOI i£RS €tf%^5?( vailMNbWS m<I ' ! f5W I 


b{j$\%*&'y' 

(tv 8 i H*W WCSil, ^®T «l'@Pl's ^ I 

9jf$r% fto ^m<r*n<j ^ ,p t? wi ^t^rsrs^k 

Tf^f £T5f% fg^S 'Srfc <3 S5P® Ttfq ^ 2f#PTR 

I 4 ^ 4 l lT f re W ‘‘^T ^t<n 4^ MR ww ^prR <>c?ics> i 

'Sl^tvi^o ^ CT, 4 , *ltFT (Sirius) WI? «ff% OiTTf I 

'5fl^rc*ra w’jmw ^r^ai fern RmmI ^rt i 

t'StjlI'S'Pf'ijlil 4^ Alpha Canis Majoris llc*l ^ff^f^s <P3l ^ I 7 f*'^t 
Sirius B 4fl> TO CD Mr<Fsf ^sTWt I ’jRft C^ b\<H '0)lc'lK> 

^c<? <rarc$ 4^ ws c«iw 4W> c<i*fBf -s n: i tf 

'ilol^vs I 

✓ 

> 

<t*> g voi >q ^ i^ft^ 

▼I^ ^C5 ^knuw Tf»f OfH ^ 

C^PT 55^^ tpW^T I 
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R'mR 


^ii<hir^ 'S Rt vot RRt i ^ 

WfRto (2- I icS, H g (t8 'Q H 8 itr(2R «l It'll HI R>Rt I 



6 <>3r <Ti%Yj. 


< 2 o s o* ?m r^ rv? o'fK st^ht' s ^r rrw c*tu? 

ff<r® «ftw- i ®ir ^tRRtR t®tcpr rirt Rtt> ' 5t rRr, rr 

CRtRf CoWiRR RERR W%T^t 'RIRR 5 RJTRR 5 ’STtfs CR^tR 

R2TR^ CRt I %fR OsfRtRRW Rt RRR Rc.<pt erlHH 
RRR 1%fR Cs | R ' W4 1R Rtfi> C«rW I RR RRR 

OotRRl O l R l OtR RTfRtf5 ^IR^T?I 1%R I 

C$tRRt fROSilRR RfRSjVslR Rtf! RRRl Rt, '^5t#t C*F, 

* 

^of popf '4)1=1? Wt2RR 1 

rrp cr 'srrf& rcr 3jt <Rt fRRRfi^ * % ^b-, ^ g ^ ^rs. iv s oh 

WtRTo R5J23R Wlt'llHl RSRt ?t<Jt% | Rt*JtRR sttR 5 oiH <3 oiR ‘Pit'll 
RtRolR RRR WRRR RtR tRR RFJtRR CRtR R 5 ^? CRt I RTCRR 

C*fU> RfRR Pt'QR fRRRH 2>0 % \r Rlaltod RR R^lRo ^TRRtbRt 

Mt^l 



<20 S 80-8^ ^rfR poPtt ^.ifRWtfciR 4RS. fa Pit RRPfWRR, 1 ®ilR 

Pm> R t fa Pit PrwCH ^R\ faPlt #*R RtR 

. «K<K% R I ^RtR PH>R)t fa Pit ^R « RtftR CWI^t 

^fS <PMC^R CRt R*lt>tF© Rt Irik'S RR I 
RtfR 4Rt .RR^t R2RR 'iM’Sj.lR RftssRRR RtCo RTRfRR ^SR « ^cS*) 

'*l<r$l RRft R1R i ^fP( 'Q <M^|<) 'aifa^jfa <5falt<i ^R ot RRlt *{Rt 'stl^R I 

4 rrj rirTfrs ^r?r^t <3 *||HP<f> 1%^ <bV<MtO<l RRRR, RiCRR ^oR 5 
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R'ssh 

■5rt?pra gjgag 'Q spn?ef sittilwi '*TRJ' wi gtfgg ^\sg ^g vfjg?. <jgg ^tegg 

*fW Lachrymal -stf^segt 'Sc.^fs?^ gg 'Q WJf igs^a ^g I 4 

TRt SftfS ^ « gi«gg ggfa® '*folt6g (neuromuscular 

functions) ggfl I 

eg wgj's grfgg* ^ ^ ^ grrati^g geg ^rcgfRT 
<pgt ^cge^. i gg o gift ^flg fgggfcl yb g 8 o oo g ^rrgreo 
'iilwifb'® ^ege^ i tg^ <ut ^ngfe^ wig <sgsfi> '£g^3iRg> <\iwl\ gi 
, srra <pc<j<p ^ «?hc'® i ^ ?mvt> (^n?rn© <tv 

% 8 £-8^) ^ CT ^SFt (seminal fluid) C^RTt jps (JM 

vst C®rH&Rl C5fpST?J ^1% ^?TT I ^ 

•Rf-^tft CSFF5RT CSfPSHI '5Rpf^ c t •It I C<JC^g ^5 W«1M ^ ^°Tt 
'©Ic^s ^I*J I *S*J ^pFC*Rf 5)c*f *[?T 

•Tf“ iflffa ^p?FT 2|C*ll'$H I ^5^t° fk*fo 

C^Tt^ra OStlV&Rl ^ 'Q ^Tlft ^fi>t *tf?teRi ^ I 

<2:0 s 8^ wra fg>fg$ ‘c-tggT’ v»rt#f« gg gt ^wt i 

^ fggcg (tv % i ^ i -si I co ^lonltH ggfl r«jc.s. i 



<20 * < 2 o-< 28 _ '®rtg foRX (cgt$ '°<igi^,) fgfg sfiftg ‘wig* ettFic^* 

*gtg s'wwi, *ggt, grgg etiPsc.*? ^gg^sreg *g?g 

g^gg eg oicgg ^g^wge^'Q gift eg grcggfg i wig 
vs l eg g ge^g wTfaw w?g wegegg i wtgg wigt 
grflg ai^irgrft o ^tgprcggwtft ^P f^t'o cgtw ffei i 
orfg t%fg ggg gev? gr ^ wg g gfe-^gi* 
( cg i c^f g <3 cgtgggrg) fcftcg fgew*t g^g^wg 
g 1 egg ^gg fffgeg Rc*ih cg^ fgrfgg gt c^tggt 

wig 1 

fgggoegt g * 3 ° l , ov o wtgie^g geg «ilc.«tlRo gege^ t 
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as s i 





*}T5RT •Q m ’tl**TCl‘T ^ oTOT ^tui ffl#p 'S IW? 
T|<#ra PKPf ^tf¥® I ^Ttl 4% ^BT- <ra°s ?R ’TSBI 

1 jpg^ cwnrra «f5t m ^p*tf¥® i frwi *n*mwt 

*trRw 5 jf«r% cstw ^ft^Hi trw<i wrwf <fesi ?m 
tiro fpw ntfR c«fw ^ ^rair® cstt w i 

Tjf% -'jfstft ^rt^ ^T CWPtfS? bMftr«> *Tt ^tvs| \5C?f 

4 ^ ,;, fi 1 % %t5\ot 4^Rw ^ Bt csfw ‘ii«ii<pr?r *#3iT3 i ^srRf 

»nfB ■'Sfoo 4^° mm ctw c*rto pm ®iw o*r < }fSrft's ttuii 
■^%s c?i*n csrw prim ®wi t^? pra ms i ^ ’fife srf® rom 
orrmc^ tfcp • ; jf3rft? fpsr? pf® ^ ^foHffto o.oo^ ctt^® 
5 Pf *ra i < 3 ^ 1 % «iTpnt p®fra ^jp^fti 

I 4t>t <StTBT CP. Cl CUP ilfe <5Jl-2l<l/®tPC® cinRns pf® 


ice 


p^fW/fepf 3 «rt^ i «jf3i% ^ppI^ ift c®ft?rt?f itn ^rat ^p, 

4 1 ^ p 41 c^tftis pf® l^CP Offtp I <3 1 5?#$T fpCo UP PCI 5 'PPJ 

c^t^'s yre tf p®® st?o m i wsrtcp pft ^iifpci 5 Men 

^a | HvaM •pfl^f CPlt 111 I blCll otfWPPCl Cl^tRl 5 *tf® P’llpCil 

4 i" ftp? %i %p iRfpci 5 cpmcp! Pf®c® ^fsfft cslffMJP 

^ \s^ 41 valH'a^ lq *riC®5. ClsPPTCll ^rt^rtf I PotCl fpp 'S 

?rm ffi o p ure, oci fpp it®c^ ir'o'oo uc<t i wt®r cm 5 *to*f 

Clti> 4^ -5^1^ c^ w ^ Mlffl ^8 fipBTSFT 80 
l^m ■spa f^T ^t, o«fl f^f O ^S TfSitl ^ I ^ f^nfS- JtWt'S 
Djf«tft-flTf 'Sfnu®? Wfl'G f^Wl «ftcit C#t lb'3l'»HHM f^r I 

fra lf^s f^fHtfw tfft CT, C^TCTt 

<jf?|f|l fic<jj^ K»r WPTC 3 ^°s 'SpS 5 lt<pc< I < ^ c lR)(.'a 

tfl 9ff«ffl 40 Ww fl ^ " 5r ' 7R ^ CT > 

1 ^ 


o 

o 


Vov|j^ 

1. J. C. Brandt, and J. P. Maron. New Horisons in Astronomy, W. H. 
Freeman and Company, San Fransisco, p. 427. 1972. 
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<t 8 8 £R°1 <|R T'fct qlM MRM 

fW a TT s f, 'flMS. illu C*W slSH*! ^VtlR'o WUR; 
'*(\6o‘ 9 t?r *if^ < P9»ii 'N^iw > i < p o i *iiPt l*iPi'® 

| ''$^R 'Q ^W 5 ? PPf'o «t«lMlcH 

'BrrwT^ e f *mm mt ^ i mim w^tmmtcm 

CM «|'8jNJl'S M!CMfE?T teHi >fl1»T I T5 TtPr 

liTCM 1 PiTpiMit’f CMCM Pciip.; ^-=101*1 

c^'srrc^f^? 

cm cmcm* sfpi , #Mtc c t ^fsHr® ^m 4$ fMMMffc ii s <rs 

\aimn\a mint! mmi *cmw i cmmm cmmm •fhrsra%r 'sr^ cmmtcm 

<h \g ofnsj® 'sitc^ c 3 r , «rn^T m«r<j m«r<3 P*tr 'spr cmm^s? ^wi ci>cm 

C5R3 cQMS. <KMM* MW 'SlpMtM ^TMtW ^MTS CMM ' a ll< > lt i 'tM 
HM'Srl'OWtt 5s M*W WTTt MWW I '*RS*f STM^f ^ < TI'© M'S MMWM MMTtM 
^fS M>W Mt MTtMM 5 tflPTlM 5 ! UTfM® M*W £f£M MtMR <PM I ^ ^MC© 
^ (^n)-t<lM MKRMM *n%WM CM MMJtM ^5Rt MWt MWft*T ^©M 
^rapr© ^CMC^ I ^ RmmIIs ^TMt^ S 8 fc8, >o 8 SS 'Q 8 8o-8* 4 





<t8 s >&-*o otrm fc*i* 'snPr R<Mf*s Pfw MNgtMtu c«m«t 

I C'T^WM MMWsM RTTM »llyrt* ^t 

$Vtt^ <PwP*l I 
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<Mso 




WPf Wlf%<J (71 (7R7I <4 ^’fi> ^THF® (7I sm 

^Sf*TS 4??. ^mrTs ^ ii g MC® '^HTlfMl <^R7H^ I 





V 

^srffsj ^ ^miw wt?rt ^sicw^c^ crhi^tr, vw, 

^r?n c*tv$v& st^wiffa w *tHT-*wmi 

(TH i 


4 f^rafS ^nTpm^rt «n^® ttr s % =r, *v> % ^-4 

^r<7T!fb-vS I 



a8 s vs ^srrf^r *im csi?*! <pcof^.=il^, 

^s ' s> rf%^TC?RT ^TI; vsIm-gc/T' ^rtfsT <Tt^I 

Cj® (oft)-4? C s 1l < HW3 <7T *ffi% 2WR ^TT s><7lfVl 4*fft7T vsN^. 

«7T5ff& i£TC7TC^ | ^ g b-8 7K5tFF Kies'S ^ *>ll(.'llft>'® | 


o£$ii&- 


r 


(J{ s 8 Vjilc^ 5 sm ‘PSC® f*lf^i (.^(.^1 I 

<r?rt^ sn-df.bw ^\5 t^®T £Pit*T I *tH < 1J'®1'® ' S TR^ 


f^«T 7ft; ^Ttf^sj, c<i'S(3|Pi<p 'oi|R«j>l<l, 

\8 vslC^T-51 ?fif*FS S’'® •Tl; 4' 5 H *K' 5 'lf^® 


Sffa'® 


Trtsfnrsi ^mh<i 


2W*t AGIO'S ^ITCiT I >lfl'C® ^ ^ <7777 fW® 3F® *ITC3 CS^r 

5 fG7n ^n«tt<i ttr:«i 'yrfwi 'srG^ *rn7n ' 5 7 H*j 
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?1?t *lHH 5^Fa *n*R otic's ^PTO I <?l 'at? 

1^31 <3 < P(,4*1 ^I^CbC^J f^D *1TC? I 

ni^ti ca^ 'srsjw?, woft^n^ sf*rr^r® '•fa i I^st? hjid 

1 f5 f&^J ?13? K 5 ! I osMB fwl -3f <J <i Cal-si 

afwcRi finrsT^ spnf^o snre i *t®n? ^t? 5 ? c^ smtlt® 

WW> f*tf^f®T 'TO CTOI 


v5rrsj<n af^*t ^ ^*nr ww Pffe ?*f? am 4 Bt 

^°wsi) 'v wsft?? ^rr^f% <pc^ i ^n ?*tt? *14? m^ttt 

irtW'f^P^ wsw cfe *rc? ^tsrtto src?*t ^rc 3 ? mffe to i 
vo*r c«fw ?T 5 wna afc<r*t am, *<Rcai? *rp5*n m*t 
^^gW ^re . <i'oit>i ot:®i 'sti 1 wiw w fat? <n^<i ct 

4>*TC TO 3jH to voT? to *<#?f *jffc to 1 ^pr^pr c«fw ?T$ -sr<i«ca<i w 

fro <M5$ ^feaiR to? ^stcto «fc?»m toto-toi tout? rto 

T^oft^rsp a^s " 9 ff%v5 to 1 apart? £af? qrfro S^i? tosi 

TO^>aN*it TO fcrsft, 's ?sfe torero iSto f?«? to? 1 waft? c? 
5r ^tri^rst? ^nan M? to? wr mTO'fgt? fen? to 

’fft<tvo'o to 1 arroR ?jf%J '©T? cfctB, f«r5 'Q ^TO? »iklt?j *flf? < lf??'TO 

TO? ’“t*T fol? TO? P 


■SM?M sflf? ftof?? TO*! CTOTt? TO?? ^ft, C 5 l , *ffiR ?l<P*lf«» TO®5 
g{C?? 'Q H l Cff ? ^? c fC i T? >ic4i'3»l TO^t I* aj?# f 5 !^ «t? 'STIC?? feB 

'Shjiwj? cto? 5 to? toit ?»i(.'o cro? 1 ?inc?? ?r? pt tfe 

wr <3 >i'oj'»i? ^st^tfer ?w ?rt? Rfon ^«pt?? *fl?t? "sw tac? 


^2m?^c?c5 1 


g 

1. The World Book of Encyclopaedia, Field enterprises educational 

corporation, London, vol, 12, p. 522, 1966. 

2. Encyclopaedia Britannica, vol. 17, Willium Benton, Publisher, p. 

477, 1978. 
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Ssfc^jafcc^ir.. 


<t<t 8 <* ^ ^ tr^t ?mm i 

•• 

4 foflfS H 2 <2-8 «««jS TOr-Ok Mi”*ll?s TO?fFs 'MlCTOTOl ?RT1 
TOTOfe. I 




<t(t S'b TOT®TTO 'Q ^"ifh TO?$ f??M CTO? TOM I 

W to*#? wt5f®% c?mm 5^, tomto <rt tomto <js? 
tomi TOtf 's'TOTO ?! cmm vp i> cmtto® ^ TOMft* 'WW 

^4fi5 ^-^f)? MtC? ?j?tyo TOMM, TO$ TO>! MMM! TO?! ^iMFMvMTO TOM C? 
^ PlPfB C^^TOMCi* TO5M TOM? 'Sfvf TOM vptMTO I i3?>1t> vptMTO ^ i£R>f(> 

TOtot ^®?3 ??! 3 rm m?? ?*r® « ?ro£? a#tro to^*! 4 ??. to$ ?mm 

?«1C'® cTOM ??£! TO%M '5Rt«, Rmm TOM ?TNJf TO?! ?!? l TOU!^ to«to 

r^fvs t?MMT#T? stfro TO’t'f Wl'f't TOM fwflTOTOs TO3?T? 

?!?JC? 3TOH TO? I <f ff^r<T ?C?J top 



«? ^tj CMTO ?!? ?! 
TO^TO ^TOc? •Sfl^Rxp RiM WM TOT I M??TOMlPlTO M°?1%TO 'Sf'SC?? 

wa tocm? f*r^s miIUc's <3ft? ^tomm 'q toIm? %«? ipsr TO'g?!? ^§mj 

Imcs efm toc? i to?.^?-^??? tot to ?? mm? %tom? 

f?CTO CTO5 'QZ& I TO*fK ?|fi> C?CTO ^TOM? f?CTO TOTCTO, «lf«|C'Sr c T 'Q 
^T#5lt W&&5 % TO?? 'SMJ CTOS TOCTO 


toto? tocto tomato 

TOro ^ f ^5 I ^ f^SJ 'Q ?# ctfijfa MMTOIM CTOTO 'S ?TO TOT!? TOM! 
C?CTO *|jn?R! TOM*! 'S fM^fsMCTO R^ai't TOM I ^%M TOM7 os’Ri.C'® 
4 lTOSl' 5 , TOTOt? TOM TO??. TO%MM CW5 CRM I #TO TO^t Mt 

TO%C?? CTOS TO??? 'SMI ^ ^TO? TOM? TO!? 'S? ? ^^ <: f | TOlTO, 
MTTOrf?^ 5 ?T 'Q "TtftfTOF TOTOC^o? «d% nt^TOTI ? MMC? 'Q MlrgRT 
?vC<m*i^t«TTO 2 TTO*! ? 5 C? 4 ??, MTOst? MtC«! ^§tf?® MM! TOCM? C^tTOl 
TOMf’t M^C? fTOTOW? MTO ?>!M I Mh!ff%^ TO?? 6 !!? C*T'«ft 'PlTOt^ C? 
^TOT?'Q W!C^ 4??. TOM? C?CTS 'O&T 'Q TOMft^TOTOM M#Rp ?! 

?!MT? 2tf% TO?! «(M^=T TOW! CM? I Sff®f 5 2 JW!%? ^f%CM 4 ?# (m(mB 

^®T C?TO5 TO?,??!MTO? ??!?!?? 'G M^TTOM TO^t TOM I >5? TOM 
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'3r!*Hpi'5rn?T R'ssh 


<tw> 


%BRf ' s rc*<I ^ ^ I ftet 'Q Ttf ffifSffc -< KH<frfi > ■SfTtJPl CWT 
?T5, *fff%, <3 «n^t ^Hl *fa5 | ^ WT 

toi fare *ttc?i ^■sr ^ <3 fte 

otfc 1 fttBRf ^qjcim»ra i 

%m t®s[ Mi 1 srf^i m ®rj 4 $ 

^< 3 ^rgt w* ^rit^i^srs <n?^i 1 4 xn>sn ^ ’anss «rjrj 

fam f?<HT#ra «rf% ^f%rf 

’®rRjfH'C<^H 'Q ^5pTO*fef | \5RJ §%f <s?*Fs «n^<j>i9<f> 
Sltsf 'sfo'sM '5||sl|^| fi}f% fifep® ^ | 


wtpjaj g 

♦ 

1. F. Steingass, Arabic- English Dictionary, Second Cosmo Print, p. 
1104, 1982. Cosmo Publications, New Delhi. 


» 
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<t<t % W «j|^M ■'i*(t| v * <»m(.^ ^£RS. ^f*R *IHH® I 

*Tt?5 C^Rft ^SRPlRT 5IW ^ I 

^rs^® R’jufiJ <h s <t ^rattf® ^iwftRi pra 
iSFsrc^ i tj1t> ^irm^® «mpjj ^n^rart Kf^ 

af^«t ?# ^ «mmj ^<f «mra ?# ^rjr 

3jf$ '*re 5 fi> i^resR fw c?Rra ^sttctt i farcift £Tff^» 
<vsvfH i ^WH-®tfsiW3 Rran ^»e?r^ ^tr>tc*b R>^ 

«npi v»t?PTRpra srfaRTR ^PR <Rfl stff^ <at 'sI<mNJc4> 

ciW ^ wr ^srj ^tpr *f®¥ (Wit Recess, i R>fl 

SfftTRR ^ rR '5jpRtf W5JR *Ptt*R Wb(PI 'SIlMlfb'® R*ra 

■Jf«Jt ^#C<P , t RlPf '*nc«=itbHl ^f? I 9 tRlRE*R ^lllMc.^ 2 }*?Wo *£fi> 

G3%vo f^a^ ^RTt cn^vo g (^) C#® fc*fRR, 'Q C^) #Wtf%^ 
$ifRR l 4*R C#® $<>tWFR >1<CbC?J R*T?I RT$ 

oi l W l H t WT RR I '5TPRTI <R iRualotfM (HV%), 

(^i%), >srant® .oo%) <3 wj <r>c?j<i»n5 ^ 9 iWR Rw Rtg 

sff^S I <J|JJ[C'® 4 ’T^T $*IMW?I ^ 9 ft^ afo'® ^'G¥t *|Rt I 

g rt^T^ ^T^ifHf R^sfJ 5 ? cycle ('siM'^i^H ’tRw 5 * t lR1) (PPR 
cycle 'Q Hl$(JalOSM cycle->3? ' 5 Tt<TC 5 I 2ff ik® 4 % < tRTt i R 
^•pfps 3K3PF*f «PWC5^ I <4 cycle aj'®l'® #31*13 «MRjf'® f3*f*J 
■^TTJ *f\gS5 | (PJ *|Rffto® ^ 3TR <KU v®1 (PR «lc 9 rn 

■^PIPT 'sfT^T^stW *1 Rales'® Rt c»iRc. 4 ^Ntia R^53s 
ijR R<i3i 3RT skrrr i wt ^’p® 7 ^ wi #a 'aifeit'&M 

sj^cf vq ^Ttv5 ^sjM i '®W ^t%*T f 9 tc*ia ca e il<( j iIc c iI<p 

"STTSOW ^5[f^5R 'S^ <PW I 

f5j'5H?i igRT 'i(ln<i'| <|bRt>'R ^ , tt5 ca 5 ^ c«pf=n, 4??. ^ ^f^g 
7 R'®uni (P#^ ^r ^ *tr?f '®Rt e i ^sran^cM wi ^tus 

"*n ^5$ i wprtPR ^ic«i^ 

■*n 1 l^ >i'oj\!>N ^t*ijw ^srpRf srf^Rrpa ^1^5, 

fk«r^, ^SlR ~Q f%i£PFtR (CjMMlj^WI ^1^1) (R*t 

Rs^n^ 5 >(«<p<i ’tTR R 5 ^® b(.siR I ‘^§R ^I'S^ ^TPf’ RtW ^ 

$ tTR ^Rf»J TJ'sm ^ 9 R sjf^#® 
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33 gg 3f*jj frttfjw <siit?c<> cgR«i i >ira ©i<f 

%5t3 ^ CT, ftW3 ^3^ C^(.^J<5 RR3 3?^ ^ \st*t 

3'33TI vfjgftg v£)gsf5 7Fa¥ 7\*pF5 3tfR$ Cg "<5l^V'iW ^1*1 gfog 

ggR 3gg *jc&g ^wt g% grcg <<r* ©rcgg> fg^ ^cft^l ?nf^5 ^cg 
g^g i fg^gsfg <i^'4jc=i-fl ©wr ^stgg ^1% gsg^g ^g?, 1 #5gsg 
©!%g©ft #5 ^'ST'iW £Rg*f g>?F5 ■ p fT^r^ I gf??© 'SSftg#® 

lHi>l$g Sff^ZRIH < ’ff%5It't 3tgg> C3>R 3^5*1 '5^'8 ^^#<11^ 

>1Ct>'»M ^1^=1 <P'0<P ©3 s gR3 ’jfha ^C?R? I ©R^J >5^ ©ig^rR 

firf^tggRgg §gig ggpf^g «iggigj gvsftg <n*rt i gg«i gRftg 

<>4' < p|'* ^^H'oic<i Yf^o ^©gi gg^rg eg gr^rg i w op if^ 5 5 f*i<^^© a 

^■'TfgR J T ! 3e33 ’©ppn^J C33 g^va-i gt "^31, gggg 'ifa'5t$ft ii s3 gT5Tg ©R5 
31^3 o|\Sl<( fiRgRM I ^pfo, "^l<)\i>|f^<t> tggfgR Igra ©dcnltHl 

<J»5JC' ; ® f’fel 3>3l gftl C3 >11^ © Stl^'toM'Sl ©RffiRTg gtgj 

©(<fg3 fsrsta fggjgR i gfkgtgg gegj cg©tgt ^ ^ fggpRigjgs 

©ff% **jjg 'Sil<l i if) •> 1 <P «1 ©ifo ^g Cgf)3 (micro- organisms) "SR^J ' s n>9 

gvogsgt gR «m (<?%) cgig '^%<Frf ©r<te cgiigg gggg g5R i ©rra 

^gf^fl gg»g ^ ©TRRgg 3Tgj, ©^[3 STff% frafe ■STs gRT 3333 

^gggeg ©tor i 43g gfge<rc*fg gigj gtgg gfg gfcgwafg ^ 3R3, 

val^cg v^rgg ^g ©fg©ilc. < a<i R>5 R>% g^g'fgRg *8°g ^.c*j <iIm i ©ftg. 


v*ig ggR ©nggr ^ ©jgfggva^ftg ■spfod g*5*fR ^g i* 

©rt?itc^ 'gtgjw '3(l i (lc i mC4 «dgl^ '5t’©ft e Tt ct < 5l'®l csf^g ^wc^'i ^®t 
«ilgl^ >*jI5t'o CT 'ot^figj Rgjgl*i ■ac^c^ ^ot ggR^ u>^l g^t 
(, < p|'i'oic<^ '5rfgRgg ^©1 ^T'gg gn i c?r^ 

©rfsrRg^ %5t sfnrrsR i gtcg wh 

'5R« i rag -^(.<1 sjF®<^<£v3| g1% <p$ti gn i 



<td % io g8 eftan ^gj ^?!(.*? ^t*R < fw(,W; 

fggnf& ^iTin® 1 ^ s ^ © >© s © <$ gjt*m 

Ac«)C^ i <i^H mm i<<p»ilifl '5J^ ‘^TRTst’ “IrfU ^ 



*g§ ^1<5’ i ■'I'^HiRj'a gt^icg 

eg ©fgsfg gtg 4 mw ’•N^ $*ri ’Sffg^sg ©g*^ ^ngt^ 


'PWC?, I 


* sgpfei 5itw o vfe i -fl.nn.nj-a ^>u ©tron*gi vm m ^15 *W ^ *- M * 1 
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k 

1 


5 


'A 






6 && S 



K t / 

iy-ir 


ir® ^wt?. ?rt? tpr , ®rm B t^ 

fsrS RHT g ^ i 


c*m wi .c*^ g ?tri srr wra ri^ir 

^Isii^ wsrtw? £ffe ct srr <fc<(c^ ct wri® ^ % kb <$ 

c | T'Sf?ft ^osrc^ i 

^Rft *RfER *rt *irj *rj r w < 3 ^%® rr 

SRH Rj %rTt? R 25 ® WPTC? I ^ STRpR 3 

^fTUiR <RNH OR ®R *fPU? *m G ^T® R'RR Rj 

%Rc<l ^fCW RRT i (W ftl G *fH *tTCR ^T® G R®! <?#E?I *1® 

<Rt R R RTf^-^TQ ®f1R i trfRG ^THtJ *fCTR G nf®t C4RI 

^TR ® c lC®l4l sn^ffa Rj f^URR W® R vs^'G 

5 t0R c ftn ®( 9 ff^- ! tRRt’tT ^Toff^wSi?5 rstrtot nf^ c r® 

<F¥RT RRRJ ®)fsf® Rf >IM4 ’fTffJ Rfr> 1 M RRj® ^C® ’fRlR l 

4®l7R RfRPiJ G *fCTR ■‘’fM G Rt® 5®^ RR ^ RtfjR 

^NR >5RJ «)I?|I^<1 ^rf® W ®fr£2R | 

W ®R#sRR<F (Raihan) R^f&M 5 Rf#t- 'SjsRt 

'T®^’* RW i 5RR ®RC!sH I RtRf ®|RK <1 crr 
*lR <R RR «t|f®<] RJ WlfTp 'oHw^fU R C®R5 t sRf-'SoJJ; \QR 

G Rff% «t^WR fSfc^u RR £R® 2(®R *07^ I iq® 

Rt^H’ '*NlI><i 'ojlw^fD ^o 5 ^ ‘’Jfs^fRR’ I'D rr vq 
^ffOR 02 ffw® ^ W< «tram ^TTOs I 




1. M. Pickthal, The Meaning of the Glorious Quran, Kutub Khana 
Ishayat-ul-Islam, Delhi, p. 595, 

2. A. Yusuf Ali, The Holy Quran-Translation and Commentary, 
American Trust Publications, USA. p. 1473, 1977. 

3. F. Steingass, Arabic-English Dictionaiy, Kutub Khana Ishayat-ul 
Islam, Delhi, p. 445, 1980. 


www.waytojannah.com 




























































































(ta % ’TOR ^ TifMt *TRT TO"TO 

'aw ■*rw to >rf ’o’art ’srf^5u5R 

<?*(.'© *llc<J ^Tt l 

’TO’® s QV-C5 4 Tr^ ^lMlWI TO I 



<t<t % w wR«t c«TO %vr ^ ■g^FT 'Q tori i 

•q|‘Pjls*f l^m' *fR ^ Mm<J TO c$TO,’ y ^’g'oR^ 

^’tofr «t«ii*fc?ra TOt to toi ^ i?> <3 ^o ’tot® 

to i *itfl « toicto ^*t%g®i toi \s?fj 'Q 

■^Ic* Rfl*Ifl TO $<R«. (R ^5TT #TO *fR«R>lft ’srf^s 

^5 ^erR TO ^T | ^ flR[tSR ?UR f|<jTO f^1% 

TO *RRR 2|T%r ^ C^fOT TOITO^ ’TO ‘*ftf’ ^TtTO TO TOR 
TOT< TO Ml ^ I TO Mollusca CMM^ | TOR C^ftWR 
’TO TO® ?t ^ TOT ’tflfTO TO TOR ^ffrE'j pTJ 
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^R^tl ^I<1 5 tf^5 | <1135 3l3t 3t^Hl3 *ijR Tffif C^R 
3f33l*F5 3^1 C3I3 g* 13 33J^T3 ^Rc's 3R <PCS f^5 *fl£3 v©l3c«1 vff&t 
ScnQ'St^ %>IM 335? 3*313 43^ fts33Fl3 vgRJ 

3*313 I *ra^m ^| 3113 <U35 33133 ?[338?3, C3I3I333 

^^3 3f^5 33 | 3^1 31313*1^ 3131 ^331 J J33 3£3 3JT13> t 

fills *Tlf33 f3Rp* C3C3* 3° 5 j5 v ® C3>R (3>R 3® *pjl^lc*! 

3T3 I 3^g f3J313 ^)^T3t ^3^ ^3J3R 43° 433 3^1 fe3 3Rt 2(3*13 

^3®333 fcsl3 33 31 333R 3f^®T13t 313^13 3*£33 I Pinctada 
(Maleagrina) 31T3 2T^5 f3R[3* c«llfi^© 3133 C313* 

33J3I33 TO 43* ft§K ^ 31^13 ^3 313T5 l> 333 *Ilf3ffo 
33CbC3 333 3^t *11*31 313 WJ $*131313 I 3^ 353 313 
%R3 3C3J ^*f2I3^>T£3 33^ 3£3 ^Tl3t5. I c^lCSKtfl f3i 

*sfe*2*f *l3C'© ^5 31^3 3531 2(t3*t 3*f3t3 Pros "53 I 

2f3t3 Coelenterata H y ll4 > g'& 3 ^\5 3F3t53* 2fj^t I 43*fi> 

C‘ s T3t3l '5Tt^t%3 3^o 4$! ^T§tetH3 C313 ^(Tl3* I 2(313 3^f5 3C«1 3 0*1 
3t3 3*£3 43° 4t3* 413* 3TC3 C3Ft «ttt3* 313 *(13133 3S> ^ 

Wt333 3TO 0©ft3 I 3vol^3 *f3 3E3 f^f^f 2f5?ff$3 2(313 #t^3 

$*rf3t3*PR3; 4<>Q}^ ^C3 3^53 3H3J ^3^5* ridge Oa*fi> K33 
2ft\$t33t) ftsf3 3*E3 ! 4133 3$twt ^3^ C3^t 33 43° 4133C3 5 2f3t3 
2fl§t3 331 33 I 313 2(313 3TC3 Cor allium 1 j£||i£|^ 0» 2f3l3 ^3^ 

Wf353%3 43° ^RT^Ifllfw© 3133^ 33 I 4 ^P5l 3C3 3C3 313 3*31 
31333^ 2J3U33 3131 2(3*13 <3 33**ft 3CBC5 43<l 4$M 

^3# 3^ f3J3C3 3J33J3 3531 33 I 



S 

1. T. T. Storer, R. L. Winger, R. C. Stebbins and J. w. Nybakken, 
General Zoology, 5th ed. Tata Mcgraw Publishing Company Ltd. 
New Delhi, P. 500, 1975 (reprint 1978). 
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(tbh 



<t<t 


as la baa*?r <s n *fa^> sraH ^ai^arsa^a ^ 5 Tat 
PnlISJ^fta i 



ws^'s mm ^rtcarsat a*at acaca \ 4-*m * 
fac^a'stca ^cn*t a>at $,c<jca i ^aa asjs*tT?t 


*r§ta axes ^ ci^a aaj faca 



6<? s oo ca f^a 'S at*jcaai! ^W'M ^ ^tf^ta c^ia^i 

afa ^f^s* ^f^us *rta a*a, c^raat ^t '*tf^ 

^laca at i 


area at^ja a*R gfaa Ftca ^'©a*! a>ca ^*R arcaa ca>ta 

tavMfta* aiR-ara^ cat '©tat ^t ^rtrn^lta graa ^c?H a*ca ifaa 
4 # ( _ . . 

^©a*! gftbSta wj faca at*ra c*rm a*ta i 4t cgm*n£ 4t 




^laN^a '©taj ca*t wa^gfa i a^p© ^t aa>a catca^aafa *[#a'Sa^tfaa* 
\^ta ata*© ^©taca ^narc^© ' g \^ at a«ic^ ^©tat wrcaa 
^a^ic/p- '^at'© i aap^caj cgfacaa giCbSi a$<i ^© at afa atacaa 
aafa^fft gpjRF wrat at ata*'© ca ^tvstca awt (gtf% cata^w* a att®i) 
vfpstaa ic rf% 5 a^ac*© ^a® ^rf%a^a "*tf%» 'Sta <Ka ^tf^tca cac^© *ftca i 

qT^acaa 


grata a*ca ca 


ata ^rtfa^tcaa ^ ^t ^ta*?t^ta Ita ca al^a ^#^a ■‘ff^ca* 
wa a>ca aaP^caj ^rf%ata bHica 1 1a>^ aafaart o *taNffaarta ^stcaa 
gf^© v5^f^© atlap© aa ^a® fa*n© ■*t'©r%a ana ^a* ^^ft\*t aacaa acaj 
ansa anfaaft wtcaa csrsi ^'©t ^aaaa aa ca a^aiartt wtat a^aitta 
ata aataaca cstaa ^C'© a^a aa i aataaa ata <3 
^sftaa*ia^ta gpstat^ta ^aa^a ata aca cacv© aa^f aa i ~ 9 ft^©t ^rtsrta ^ 
aa^a at^ata 5 '*t% (^ft^ v^ta 'Q wa*v©i) ata a^cacaa atat ^5T ^t^a 
a^ata ^ai f^a a®^?t aa i ^it lc tf^ aj^fM ^jf^fta af^* 
a^ca aat^cai ^aa ^at asa a® at i 
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qq § <r f^r i 4||<pm MK c^rf^R ^t n^f® ufsrs 

*>*t qnw *wrw i 

^snrrr® ^ *<* s v ^ictimi w i 





<t(t t 'bbr C J T’*fTC s r tfC¥t^ 0 *t 5 [?r 'Q ^HM, 

^ Tsmsft srit^fR* ^f?*t torw , ®r?rft <: f to 

v5) | i| | W«j 'SRI *fH 3CITC5 ^t $. ? ^ 

^It'sfll ^1 I C*f®j^ <3 vm ^Isll^ *fM, ^ ^tRT® 'b % c&c?. 'Q ys 
% 'b‘1 C5 'i||C«1lfb'0 I 





<t<b S 8-'b 


6'Z&f& H&x 

jj^r sr^T ^*tPi ^ •w *t ^>p*ri*ri 

^<f_f^«f ^ *T5W, TO ^t Wf* •UfaPl® 



**nte to ^ tot W 51 ^ 

m Vooftt fti *pf «*l* •"»** ^ 

^ 4TO ^ ct *lfr f^ « n» ^ 

fro 3f» v tfRS k|^ C?fct (Plate)-«fl* ™ 

i to=r to >°° ft* ^ gc< ^ * ffo f 5 !^* ^ 
mm+ ffr w.toi ^ 

^hiyitv,,, TOtfa, 1? <tf®‘ (porridge)- ^jnHl ^ n°^^ 

ffto i ^ aesthenosphere ^ l ftol lC^M^ 

T5T*f Tt^jfcR ?tf% W aesthenosphere-^ '®lP> 1 '® ^ 1 
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^ <\oo CTOlt ^LM ?t?I >jtf TJ’SR ?%? 

fcrro f?t*tt to? ^ ’fs Tj5 ^?, gfo fec4> an? toe? am 

^T?*fa ^jfaft? TO^TO? TOE? TO? ^3JoJTO^ TO? «piTt<tf? 

^H?> ^ TOc? dR° aesthenosphere-dl? ?f% ^? Jp5 

* TO? *fl5tR | d)? TO lithospheric ?^C3? dTC?* 

TOE?? ?ETO B 5 ^ <3 S)t>^v»lc<J ?$TOE^? ^E? i W*W4\ *\ 

^r® sft? ?*~? ci s ^fS to* i '^ttf? '§fa c t ^ 'srnzrra ^$r? 

?<![&? *|4v©1Pm* To R>%C<P$ ^fiSE? CTOR e,<- ^cft? ^ 

'oTTORrtn ?5E!5? *nf? ?*e? y&e^ toto? i 




S tfS-'bo ^TTOT OTOTOETOE^ vs>Kc«1 OTtTOt dj^ TOJ^t 

c<pi ■?1 < pr ^nw to ? 

C^TTOt C? ^2? f?ETO ?*E?T, C? TOrt^C5E? W H(frl ? 

c$Trot ^r ^jffc to, to ^rrot ^jfi^vSt ? ^nroit 

cvoNicn^ toto ^jw ?*e? «t??r?«f ?rf?, ^ro? ^nrot 


^r§r^ c? to^e?? ^t^rot di tot ?ro ?e?^ "fT^© i d5 toi 

t^alRww 0>Hl^'o C? ft? <3 TOft? f\b«? ft«1CH$. f»tTO ^ 

TO? I d)TOE? TO3T3. TO%TO??E^ v5t^""lj TO? <j«us^< C?, TO^E?? £f%3 


ftf TO? iTOTO TOTTO? TO ??* djiJT T?° TOTO^? f?E*T? i ?s^5 
TO^C?? ftE? *?3F 4>T5 TO? d} ?JTTOE? TOC?T f?*^ ?RT? C?5 I TO? d) 
TOT<3 TOTO&J TOI C?, TO^[? f?®HMT« C?*R #?W1? TOTO TOR 
TO I ^TOl® ^5v2F^f& ft$f? TOT? Sdi TO. I 

^rfB'Q TOQWTT? ^TO? TO TO^ t<?H ?t?T? , srTO ?5ISF 

TOTO^ TO^TO TO TO? wW wW CTO3J f&f%^TO? TOTOCTJ TO?T ^? TO! 
TO? I fa^ ?5(4>4TU ^sf? TOT? TO I 
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<m 





^IsiI^j wS *R i 



Q'b g 'bV-^o C^ilV^I C*l *ftfa *ft 5 T C 3 ) *\fa C'®M*I Ib^l 

^ror^? c$mt$ fa ^ cw 's’cs Mifaoi gi 

’srrfsf \st T^'t ^f%? ^rc®r ^ *fa*fre 

f^5 •'flf?! | X5^e C$TSRIt <RR f'o'aa'sl 2^FH ^F? *Tt? 


csn c«fc^ sjS ottft? ^ Rt^w < pi'St i ct 9 fift '®ff s rai 
*fH t&i ^ -*rt 'fs ^35 7 ?#? ^rj rj! ^ c^rre ^kb i ^rc*) 

C5TCT?| ^f| (Tf^fH c?rw ^ft? <pfo- 4 ^ 2 i<b8 'Q itf 2 

$A-<4 ^Tt^Tt Wt l 

ScR?. ^srnjTC^o ^IW® ^It*n *fE*R ^f fa^ 5 
fayR fcW3 aR«t (RR® ’fUR I ^ f^oTfe^H fa^T ' ! ir#T 

( 2j l vof^^l<) ’frf^ •'’ffafR 'S fas^i I fag liRltIWl f»kl>S fac*P C^ftB 

4>*fa l <bfrf«fa W H^lC® (RRR 'SRJ i£lt fa^t *ftfa ^fa® W ’fc® I 

Tjt^cpa <F5tJ, ^f5 9 f'®^ f^mift <J I =>11 ?l 1-H <T> 

<Ri«f ^bswj Rf^t ftc,*t l ij^'® i 

yfcn i w 'Sfr?r5n c rf%^ w, sftffa^ c^tsr *tfa fafjp® *nfa 
^h-rr ^sr^tt^it w *tR5 ^r?. «t YirgR 'srt ^ i ct *ttfa 

i<R5 Tfspg -stfa^R 'Q ft®T I ^®t *lfa ^Tl«Tt C<pM 

fa?«R ’WS I ^fS^ 9 1Tf^R ^'f ^c«1 Cffi PlR^ 

^■<r^|<l c^W'TCS ^Jlf>l^ (^sia) ^5 <THR l ^)<il*fl 'sjl«il^l-a 

wr, Re’w 1^5 ^k>R(,<p f^‘ ! !p *rf^in*t rwr « 

^OaRiSR ^1^5 fgg^Rj't I *nt^ ^**1 'fit 

’tjpj ftoi ^if% ^nsnrr ^ ^fl ?*C31 ^ "snarra f 5 t>^ 

(PH) "STB (^.'b |£R I ^f%Ff 'Q Tm$ 4)lPlt'»5l ^ 

WR ^Et'Q ^£Ult^r® >8j5Bf £R®F5ft? <P|4<P<1 R«(l'®» *4T^?I 

g^%?JW5 2f^5H R'oslt.-a-sj '*n*!jJW 'SfB? ■srlc.'^jfl «t , o "5W 
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R« 3 h 

*nr?i P v£)^|3j ^igj^ %nffa *<mi* ^i*ip 

^nrn^f? ww *fife ?fj^t i faw *ffft ^ft?j 

'SHTO WlPT | zjf^ 44^4 vTSJ *I dft 

^ ^mnj *tc?j i vdi^c®i <?t ^i < ai^ sff% 

^hlonu ^Ss ?fw fcfg^ ^j? 


o 
o 

1. P. Raven and F. Evert, Biology of Plants. 3rd. edn. Worth 
Publishers Inc. New York. p. 556. 



/ 


www.waytojannah.com 













<H8 



* *< •< 

Q'b i C®TSRft Cg 'STttH ^T^TT'Q TOFT TOI #t? 

t'aNsR 'fttg ^F Jjf8 44, *TT '“i 11*1 ^*R? 

tsifclEgfg « WT3 ®MjHj TOSfg g 5 ® ^em TO TOtTO 

5jf§ gg gt cto* ®t*i ^s, 9 ^ gg i TOero ^ffc geg f*tgt toi *tfgfF® 
«m to cgge® 9 fi'3Tn Tim gi ggggrc to i TOg gi^cgg 

ggtbCg StffR 'Q CVlRl4 WT^l TOtr®g TO?. g®JTO *tw 

'TOMig TOCTO cg*ft ffwt < TOR TO I ^fTO ^srtr^Tt <3 TO <g®)® 
•sfl^g >)«<« toi ispttfa sfsrfgssg w i ggj ^ « gt^egg 
^2R«t cTO 5 ^rfgg grjgegs ggg g^r® i to TOsfkg 5 ^ro 
grcro gsgt gpg gpngRgs *rfgg^g ?jfg® ^g to?. ’’tfgTO 5 giTO 
to, g°fi>TO to* £®R gg, '=rf® ®[<$§R wg g^tg to?. ^glft Rgl®’ 

^ 9 llnh(. < p 9 lR®il , T *r>cg i 

b<>iiRs gtgg ®iiRgitg<i sftfR strong ^n®g £®R gsgt g® i 
g’fi> <mcW §tot Reg toto g^t g*gi V®, to gtgj to^R $<ngi 

*iiRg 'aji<r>ic<i-a to” TOgf5 gs gtg gegj toIU gte4 i ^ gc®g 
■sregj «iiRg ^ffggegg jj^wifiJ j>R>cg anig® ■‘TO 5 gt'ogM g’^$ i 
ggegg gseg 'SfFsegg <f=iR> cTO ^©g 'SjMHs gjg^t g>gi "g*^® i ■g’f& 
<pici<i $®<.ni TOeTO toi wf®'“T £®Rg i j*fi 'od^iwg^ *)c*i 4Rcg egg eg 

9 |R3k® «ng to 5 ^ *if^pg c*tg ge^g ^g i g^fst 'SfenlRc® gic«ilg» 
wsfcro gTTO ^g cTO eg *t% yxigR® gg ^®t g|gigRg> ■*tf%^ 
^srmeg gre^ i ^ gprigR^ '•tf^e'® gst^g, ^t^esTt^g <3 

^%®fero ^ to 5 ^® TO^tg R^gn «fte^ i ^ W^g gsg«Tt, 
cg(SiRg|g <3 gnjeft gireg gieggw to^csi #gt*j ^t®n# g®n 

^g, 'sifiR* TO^tg «fiegs | ^ #gp«ii 'f-^f^j'SW 

^¥tfgg flgpff® eggrgeig i ^ #gr*ii ^M i ^e^ sfs^rog 

egrro^o *f% 2f6^ '5fWeg sj<p|(*i'a 'to ’le's i ^ 

gjg^tg’ gR^ero gsRjt^t ^ t^ s i cg sjto to i 
<!TOe*fg gtgtgg ge® to TOg ^MHg gg^ gt ^ WRt %ro 
’fT^ egeg ggggg gsgf gg i 
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Sfl*T-^?T5lTFJ fi'aah 

*tr^ >i**if¥o ftro ^'Q frMfite ^nrr® 

s b roC§ 'CHIc^ImI RCfltS. I 




(th S ^C 



'ar@l.&C*W '*f <9 N ^rf^.. 


CO oH® ^RTf^S ^IccilDil ^t l 


<tb s b-o tuft , 'srt»n%^ C®r«r§K) i 

^p g re . ct ^ssf ■sfg ^ firera i s * 'srniK^ ^ 

'a|lt«lt^l ^1 I 


d<\ % * *faft « mMmvq^fo 4^*naj >ilf*i*Hl « »il4t'»l*ns> w-ii 

TSBft (^Igl^ ), Wft *R ^3R <*m^T C*R *Wl 

"tf^H l 

^rgi^ ct mW R ^CTii ^ ftroi <w 'aitgl^ ct « 

liH^ fft, 4 ^«lt <2- % if* «lUllW «l11*1 Ml ^t I 




<2*118 q ffift ^ft «pwtM; 

^rr^n i qrTt^T ~*n gfc^t 

’TOT 'Q ■*TT f^f ^ C«f^ CT? ^ W C«rtv ’Tt 

« m i =y rct '«rr f^ qrcfc i cw<i cq«fK?^ « n* c ^t 
f^f% oa i u rres *Ttp*t 'Nits^, c^mr *n fa? ^ ^tgr? ^ 

C^RT I 
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RvSSR 

Not’^rnt <$ « ^fft 

Tjft <R<)C^,H \©T <\ g £8^ WtTItF® ^tc«llfbvs I w ^ 'ff^s 

afc^»t <4^° c^ft^ 5 *n ^ft^H c*iw ctw wn?r 

*n ^ *nn- <$ ' 5 t^? ^nms os g $. 4 <uwn ^t ^c-yc^. i 

« 



s 


% 




# 

wr^m'a^t 'Q *jf$t% ^^snn; hints' 

W5TH I wraths (? g ii? 4 f^OI ^fat I 



• (t °1 S <b -illVoW 2fm fStCTO ^ ft*TC* TO*f 

*p*m ^ic^s, ^s, r®fn '*i'3 < )i?l i . 
flro fe<r ■stcmj ^ f^f ^*8 2im to ^t w?rr® o 

g ifl «rtc «1 lib's I 




^ g i8 c®rc«i ?TN, ^l=jt^ ^rfh^ TO ^fffw^RR l 

fwfarort ctotto 'Srt l la ^«f=rt 4wfl. 

to osrsrat ^TO toi 

• • • 

W 5 ^ ^Tto TOlo ^ g yjj8Co w r c^lU>«H 1 TOt 
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'SJH-'js'odc.'i Rwh 




. ^ ^♦nrr ^fl, tri tro $vra 'Rrr ^wrj 

•5><i<pc'i«c<p Fsr«^s ^ra, ^5g*Rr ^ ttri, wr isft 
T5T CW’ftfr *ft'Q, ^-Y5TU 

^ i. 

^<*®i ^f% ^^4 ^ g mms 'sntsrilFs 

zcwm i ^if^• s j w f'»i c-q ^%rtf^ \»t c^ ^j *1 >i j csf? fatal wr? 

^T’TH CSpt, C*r«fFs ^ST ?t-4? i£Rt *W5\$ CsFTC?nfa'C«1<J 

■^r^ef 3^ cw^fT am i ^gf at aTspaa csnaa sri ^rrspTRRs i ?fj$t 

? i'm‘ ! ii e ii > i<t afa «r§a <ifaarca ■*tajtfa wtai ^c«i fwra >srj \5t 

^CDtil Ca^ft '5TRl H t^ ^5, ca fW W5 *tRJ SRJ 

^Tfrr^ *PW, ©ifa Ma <>M 4at *MC«1<1 a'jij (Ra i C^lR 5 *IRT 
'i(K<5C c f? *1? >1lPfa'®lca 'SRJR ataP'f'Caja WM, ifRI ’llc^si a 5 !^ <3 -i 1F5t 

cwu<z> < tc i 5 arw ^at ia*ai<ica < ’irfa ‘*j^n ^ '§) < i'3 canaaaa <3 

cspicaif<H *t3 5 .c?j ata i ^^ 0=1 vfl aan am 5.^ a*f aiaa ^faw 

ata ifjat j^cal $^wl $.ca c'scsr ®tU5 i 

^atR ^Eua amt ca*t t>ii4>sR $,ca (7i ’[fa^k'® ^taa 

aiataa ^prf^oR ^aa osna caaata 'Srj ^f^iat ca tsaata ^njjn 

aR'f <f>C<IC^H ^Sffa acat R«9 HRj1^<J» <JC?JC^ I 



g ^<j fa*&a^ 'ailaH ,, *lfr *faT*t*m CSRH a>c.al\ 

^at. vai^a at* fa^>ra « arra-^tfa fatafa, airs ar^a 
^ftbia sffatt w i i atfa c»rn0'6 ftcafa ’rtrs atat* «rra 
*t% 'Q vi-icaa war a^faa ^»rn«t; (R ^rm 

«RPt*t '*?&! CWCaH C? Rt ^TQ « ^t? 

>ii^hj ^ca i '■run* h(^»ih 'Q *faT3R»n^t i 
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MV 


^ng-^gjgeg R«9h 


©8 % io 'Q ©8 % ii gsgj® 'S||i||® ^1^5 TJlgl^ C®rra 'Q t~grc®g 

*i%g stgg fgeg ^iwimi ggr ^c*m i to cgigrn 
fge*tlft® gsgsg I ^5 gg^g ^ 'aHTfgt $*fTgig ge?R§ ^ W 
gtggtg v«rBT ft®1? gg i ^I5t egg c#3>gegg gjtgtg eg «rf^ ftS&'eg 

(nucleon) -4 ^llUw gign gfe ®<ft«, iHfcf^gtg C«R^ f^§ 5 '3^ 

^«rs g^g ^twR to $m 'mvsTrra ^srj eg *fe otsh ®t gg^ 
^gigrcgg gegj cgigR® 3i<jct>t*j cgft i 4e® cgigrg ^sprtm? 6 ? 
f^f®%r®ig gfgnrg ''TT'QTrr gra ^g*. ®it fgfag ft&t cgtgtg 
■2F»fg*ti1g®i glge-ifa*® gg i 

f%st, glgg^-i, ^fg 'Q ^ fgstegg c^e® ^^i'® 's i>i«ii^ c®ngig 

'iiw^ 5 ©g 5 ^^ 's gtgrfgg gjggtg gtgcg i ^g^^R sft& gg$ cgiegR frtR4 

itf.go fg.'STT. c«lkRg SRgi^R I g*T-*Mlft 'Q *11®*!^ sfgtgg RtgiCT 

gfggn c=r?g ■gg't gsgf ,gg i ^gegg gegj cgigtg cgtffig* fgjH gtgcs >1 

(^egRUtfgeg sm &*.&% cgigt <ege^ gt gftegg fgf®^ ^-ar®jt5f 

'qfeRSR ggg gRg fgeg gig i$g?. ge$R cgtfg® gsf^tgg 'fofgt'® gt^tgj 
g*eg i 4 ^st gftegg fgf®^ g«.e»t gmtgftg 5 fgf^Riir® gRg i 



oiiiX 

(?v ? ^ c®tgTegg gegr eg gg egr^ Rtgein <fk>m gf^® ‘f^tgtg’ 

(gtegg g® gtg gf^tgig <?w) ?w (eweg gig) ®tgt ®rcgg 
gt gg i gt c®t ®^gfi5 cg^, eg ®teggcg s e?»ti f^egeg i 
cgte®gf ^t^tg ^*tr © g®^^ I^NTt geg i grig ®Hgi^ g^ 

w*N © gt#ngnft i 


^ gigir®g t®%® ^g ®gt gig eg ^srj gtg g^g ewi cgt gl, 

ggi c^gg i 

#g fg^Rgg ^f®g geg e5%-1^g f*t^g \sr{ ggg gjgc^. i 
^ g^F®c'® gig c®jg gfggr g^ig ^gig^g g^g gt gg '®fgf^[ gt ®tgj 

geg, ®tgeg ®bj gfgg^ \s gfg^& 1%^ xsng T©]g Tf^tg 
©3F#15 ^eg fg^hhllw c5% f5Scg tgfg® ^g cg^i ^fgt^c® 
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<t<\b 


i Tr%n^ 

t f^ r ® ' 5 H ^*il ^ I 4^*R sf^ *ilt* C*J, cflf§ f^g in SR^5 ^n "5R 

4tor? 

p ^TC^ I 4*nw »w ^n c^r *r ft* *!R 

^ft?RJ R^lRvot Ttft '©H ffaf | >^*><ji« f^g 'jjj 

^CRR ^8 'ffasR ^>c<K^ I R<pg R f*FS£^ ^ *fR 
^RI <K* «Tl*H-*ft®R RW I 

*1 ^1<IC^><3 ^SRJ ^^<1 fW 5 TF» SfRcf ^Rt f*RR TfSf^pfl | <£) 

f?TOJ 4 ^Kc*i<j *RT>I< 2fmRR I voE3 ‘>j\fcH ^flRt«R C^R 

4EIRR <R$ | n^TFR ^g R sjsR R R f WRmf R RgRW 

r© *m r i ^r rrs-r^ rcrs 

^ Rtf I 



^8 8 O ^m<J^ « ’jRftW ’ft^TTC<1 nq Jjvsjv& l ^ 

t^^t's ^mwi ^mr to mi wit* fittucvi 

tomitut 'sH^f'ot<p ^*rt i CTO *i*fe ^T?f 

Pk« t^t'o ^ts (PkP$. (.vsuitui c*m 

»tTO^l) I 

^IsiK <?i 'ail^l't 'Q <jf^ft 4 wc^m >$ R^iifD ^ g so ^RiiC'o 
mlt«llfi>o I i£l^fR *n^CT3 oil^IoiJ £ff% ^f?T5 ^t ^rac^ I i£lt 
mi^foto wh<f ^r®t'Q ^i4s>5l kJi??, <peijMsj^i *rf^w <j(;jj^ | 
^ ' 3 tc^ Rc,st» '•tftas? or?j»ra >Wt|?i <b -hBiPio i ^ Profi? 

iO 8 V 0||^|(,\o RiSlpvs 'ojIc.®11&*iI <p<il | 


i 



<\ J .*' » I-'.*'* 

jJ Ui 'ir*’ U* ^JJi 3 



'JMi 8 O 'islfl '©lts» 'fl'JR %*ftW CHWH ^1? ^“IC^ ''51? (7PH 

*TRr*tT '5^ ^r i T*rmn ^*ftj O'jRi ^w 
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<t)ro 




^igi^, siwj^fD f^rf^RR ^rt '» < prIr P 1W2 ^er 

C3TCRCR*T 1 


R>fR ^®sr crrt® ^ cr, ri*(crr 


^IfllC'® <4 R^Rt 3 ° 9 ft <KR R«1l $,C?IC?, CR, Rl^CRS IrIRR 4 i*JRR 
ififevs CRNT^S RC^a ’ITCR Rt CR R’RR'G R J $Rt'G R>CR Rtlt I RlTRRt RfR 

RT^CRR RtRJ R^ 

vSafR-fR'SelR «TRi *fRif^R RlRTCRT R*^ R1>R R^jR RRCRR RTRJ RTRSft 'Q 

<« 1 r^ r^r rrcrr Rmj 

'G C*lhll<p 'RlfR<f>'© rcrcs., CRRR 0 Rl^jtfR 1 fctRTR, ^tt^‘ s TToTr ^R° 

c*idJlt»nrR wr^tn i ^r *Fsi%t crr» 4rr ^irt^ rsrts 
*itra ft i ^rr r^>r r^ ^nft^iR rm ^rshcrr o s RRtr®? rrsr 

sfRM CRRTCR R*lT ^RTO^, “«; RRt? 2Tf, «$$ RR ft 5 ^ 'Q 



^1% r^Ih i” 

Rft ^jpRt RT^R<?P iSWRlai iww RCR fiRRR R>ft 4R° 'ailSJftR 
^g fttR fwst « ’TCRRRt OtPlCfl RTt vst R£R RHt RSRT RTR CR, 

/RTSRTT ^rTCRT 'NHR 5 RR>R R^gR R1RJ « ftFaJ RJR^TR R^ ^Ttft^fR R > RC'® 
W ^^CRt I 

efOoWfi* R^R 3 jl^C'® PR'S wftR R1 RtRJ RCRC^ ^5t S $ 
'ailRlC^'R RC^ «llc a llfi>'9 *«lt* I 




I 


to(t $ 8 ^rt* cvshlWI ’ftCTl^URI *TRfl >©lw* ^T DS TC^ 

Pupt ^CH *H$4lR 'SJX t*fGR^), WRT 

^jI*IIM I *11W4 ^RFf *lR WHi ^ftc^ voc^ 

OerM 7t*t, 'MCifA R*i ^TPT, A6ICW4 ^SRT 

v*i 1 ^rt>r« ^t^tr srr <p^i i i ct 

^rfJTKC^ ^RT ^T t%R ^JT^ItRr ^ 

<R^I ^PRf RR 1 
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R'Ssh (rtri 

* s RrtmtR ^rt^sn^i fk®nw? rhR^ic^i ^tt 
rircrr rri ^n i tou rcr rhr rtcr? ^5 «r* ■^RfR, 

SfSffl R^RRI R5i R'SRTR f^U^tf RCR R| RT^gtR W CRFT rtcrr 

rartcr i ^ ^nro *m% ^t^rtsn rrrr ^s?rj t’v® f%R rtr ^rsm 

RriRr rr Rwc^h i t^g Rr r«><i ^ ^ rvsirm ri^i^irstcr 

STCRRt RRtR SfOTSrR RERt RMRSflSl fR RStRJ ’FsRTRR Rf «WR 
>OT ?m*\ Rt'Q CRER RfER l Rh R^<p|«i 'STER^T CRtRFRRt fHC.%1 ■$. 
s c^b- ’srmti'®? rest ^rtwfMi rri reres i 

$.\cm 'qw Rt rer, ^5 re/^ 'srfRRfRR s.ic^'St rer ri rierst 
W CRER Rh RtR ^RRR <>^W R^oRtRERR R<Hj|T> RRt <JlW salt's 

CRfR RTTR^ C*^ I 'SflR R'oRTRR ^-slW R'dM RRR RR3 ^ftRRR RRE® 

^t<r i R^rtrerr rr« ' 6 t^i'»iR<^ <3 ^Riifsfvs <i^rf® ^ER's Rr rpr 
WTO <MC«1 $,C*IC5. R>RT R^C®ft 'SflRT RTER I Epsl” ^ ^WE^ 

\si=iiot rr ^snfR '^iPrsfr® r^r R'grtr rbirri *jr rrtr w Rr 

TIER'S! 'SfRRT Rr RtR WTO R*Rt RR^ RR’RR's 'Q R'SaH RR<P I 



•b(t %•& (xsRrRs f^r) ftER CR$ ^tER RtRUS Rt'Q CRRtER 

0»-mt RRRfR R*ERt, ^T CR W "?TRt TOrIeiR RTRRt 
C^R 4R?, UlEWRCR CReRTR 'SWX«t3 ^FHT-RlRt Rs Rt I 

'5fR ^5tRt rR R'^R^ft RR ''5t ROT V6|CRR RT?T5tR RRR ^ERT 

^5^R Rtfo W^R Rt ^STERR RRR "5R I RTR CR RfR 
CgtRttRR R^H'CR ^RT RIR RRtR ^R ^5tR RlRd^R 

Rt'Q ^R^ <4 RRRfl> RR*RRr RRtRT^tR RtRKR 

ftRtlRt TO RT'Q l Rs^ C'filVRl RfR 4ZR ^TRTCR '^RRIR 

CRRU5 bTS, 'RT RCR RTRTCR RRR CR1R fttRTR W RTR 
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<t\r\ R&aH 

H4MV& t*P3W TO ^ *tR «MICHM $*rc %*m 
^Tf^f fw^t I c^R^i '3<fT3 7 F^\ TT§t-§t^ ^E*JJ fiwi'G ^ ^51 3£*t 

*fR <pRm <7f 'SRJ sff^T -srl^R Rw> C^fW 
‘'Tffefl^RP ^sfpftn *ii3c<i i *rfJf ^wsbi ^ *fR 

«Tt ^ '^l^.C G 1 ^ *||C?J3 ^ *TR I <3^® <?l°l>tc<^ 

C^TSR <K5R ^5<P ^ ^t<3TTT^ ^Tjf^ P(C l T J ‘t I ^ ^\ 

^5® ! f v S ^ x&w<\ | <F^fI\5mft RwH <^'®Rt*l ^|R$M c*i 

« 

f*ps? 'Srj ' 5 R x tr sn^n^ihi i ^ R^siftJ 

SflTT ^8oo C^®n <M\ RCflts. I ^ ^ 8 ^50 WlTJTC'®? 


'\'S' 9>‘ 


S'" 


m* 




'hQ 8 ** ^TfTt^ ^ffc ^ TO^Pt 

^[?f^5p?t 'Q^ni 'srcqr c^tct ^nr f^f*t; 
csmt 3 ^c^> *fR CT, ^rfSTR R^tll ^f^tf^TR <ir^ 
'oq|c^ ^TtJjR R^c^ *tR(R8H ^lc^*i I 

>T« ^W*t * 8 ^ISIICM ^Tt^ *IfP1lf&v® i 

<jf$lft 3*JH^ RlfiJ R'S'O 9 8 ^PEM <3 C*92J^«1 I ^pTW 

' s n<n^%?n»R^ ^^3* <$1r> 

^Rw" l ij ^?*t I ^tr?h vstrr R»^fi5 R^ g ftrtirwfir, 

^c^wit^iiw <w cwnrsRiR i c^sj^'Q R®^ i w s 

«%W 15 ^ ^8T^5 i <JMos?$, < 3 ^ <^rti> * 11 ^ tos s (^) 
^wr, (^) f^ 5 , («) fsrcsrtrspsra, (8) ^c^oiic^iito, (a) 
cwwiWifRi, ('fe) ^scts 5 (^) ^sc^a i 

i. ^ 55 , >m bint's 1 'jfsrft *jc&ti {00 

f%gf5rs Sib's! »rt% 4 ^f& f^c I ^ Sn>'»l«'8 '^si'QI^ra 
^•tmisprn ^ ?rsr CT *l?T p !C?ra 7 f? , ° 9 K Rlfiw CTO l 
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o 



I *jftffa y oi1?|voc # i^ M\*Q ojb% '©ffi 

fim 4fi> i 4ft *pp^ hhRc'Iw sirre; c*t*h 

v£J<J>^ $<P*j <t ftgftg *l43 ’I'Stal, 

ft*g ft® *f€fa *r*fe ft?n^r?f, *ri^Frra 

f^ b ro f%g ftg *ftfe *t€fa | 

C. PlOTU^WlUl ^C<P* ffo fttc>* ^ I 2ftn >00 ft>g ftg ^pp 
<>f<R 45 T p fTC^f^ ^^1 ^ 4f5 i ^Ici* aK(iJ<i sf*fR fof*t$T? <3 
^ivojlTJ (71, ftwic-wUi ^ c^*t <R^fi> <p$h fifalic^R* 
ftw i f^mumvftft <rc?i^ Mfcwfciwi’TO <*pptM Rt*itft^ 



o 

o 


*lR^v©*1 | <iir© <J(7JC^. <£RFT>1 ^I^IC^^T, ft]ft HR ‘(RlUf I^SI^RM©! I 

fttst ?# ft$©1 *jftffa v*% topi** 

8. 4t^WlWll4 ^ ^ ^ ioo fog fog «CT ^o fog ft 

*1'§R'©1 *f*fe R^5© I v£l WPOT ^3, '5TC*i , *H<£'S ^Jp 5 ^5 

<jfo* *n*n7ra ^ «tPr* i <otwimiwim ^ *tfofo© I ^ ^*t 

4 *tfo3 ^TO foWIt^R* fWTOW?l 

"2JH ^lR^'©*i I 

(2. c^c^Ictp^N S ^fot ^TC?*f sf^fos ^ fofi> tjt 

(TlC^llc^fll* •Tlt 5 T *lRfi>© I 


b. ^ftoC^pjj s ■<ftoC43 fog ftg ^pp i '©^f c^lc^ 

^TTC^I ^fl^TRI CHMtcnl *Rt4 m\ 4 <i<\\b *1$\© i 

^&ZC*R5 S ^SC<?2lfl5^ ^JPfl4 ^-c^5 * VO<HO ft 5 g ftg | 
^2C<P2jfi> *\v<\v <£$H, 4R7© ftCWR. OTTO ^RTRT >»lft I 

'QStR firfftsiH (7i, 5®rf% ^<vfeifH4 ^r ^stitr? w?nu© ^f«f© 

tow ^sr© i 
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£V8 fi*R 

^ s i!) c? 'E[’f^r : T s t c f i csm\ Rcsrt'mw p^wpr ■ p t(%^t?f 

o ft^R^p wt ^ 5 ? ^nr ^r « *fR?, 

rif® fRartfsrs fRR ^r, ^> r ^t?r wr f^f^oW, 
ttri ^rnr ^c? r ^iff^ R ^fww Rci-i RtfR 

0 

RR R <P fit's RfltB RT I 


ffi# RRj-fRRfi^ ^ s ^8 rr« sW5f «i i wiB^ rr^ i 



w s vs frrf^ ujfg 4t< i ^ rs Rpm *sr 'm?r i rrr «rrgrr^i 

ajfScvs 'ff^r CRR ’fv® CR*TC® RR R l «lMM '»lfaR CR*f, 

t4M iffH) CROC's R'G ? 


0 

•5T<3 ® ;RyR.ujjftg fRjRfr ;■ % RR® £RR Wl 0=11 Hi <F3t 3.(.RSi | 
<2tf%f^ fef^j Ttsrms) ^ 'fa o *w> ^ ° 

^ WtRSRRI RTRR fiRR WTTHT ^t RRS. I 



'JsS 8 








RR 


vfl^l RPrfl CT 5 <K«lf^ '"tRRPR 2{% PwiRT ^RR 4R. 
tolPR RR 2l'3P® (3TP*tR RfjR '»tt% I 


p^vo s; ofRRR RWRSrT «<* 8 b «i I ii I t's* ^RC 5 f «l I Wife's 







b<\ i ^ CR CRRPR WR 'glRo'P REfT IRtfltH; 'Rsi*R 

C$tsr?JT fifR-fRfC® IRrH Rfl 4R, RfJ 3R5 #*TtRRRI e t 
CRR '*<|<|»rstRf Rff I ^*RP««rR Csf 's|fi5. ..BtRU I 
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*(f^% fam \o s sprc* ^jNjt i 

WR *ffiS §f^P ts § c6c6 4?S, i'b % W £pR?f ^Tt^Tf 

^?f S.COCS I 



6 

. ' 

'bS 8 i'b C^mr PlFfr's ^ C*T, ^Tt^TC^f f^rf^ 5ic*lC^ R>ft 

' 3 T^ *)f$K?l C^tT^T •Tf ? ^IM ^T 

<*RI ’^M '^t*fa5‘ ^|<?c^ I 



>n^w f^5rr ot, ^k*t<t ^nre«r 

^fsRswf *fl% gf5j|^ <p?n ^o *ftra i RoofiJ •H t 

<si '3ilitlc'o<l sprc^F ^Icnll&'o rcOc?, i sfFQ ^fw*l ^ofi>'© ^'STrra ^nra 

<3faft 'snt-HiPi'8 ^r, ^•«R'3 

(7F^ ^T5; 4F© n#? *TR ^ft ^ iW ' a H4*l'd ^t 

3IIC4 1 .^©R 44^ 4fc=ff^g<p<jc| <j>q^ (,*pt«1 I 




'b‘H 8 i*1 ^*RT C v ©|»)ol PfP&'S '»ll^ C^T, ' a ll4lt"l RR '»llc*4 

CSt^ra ^*Rf C2R*t 40C04 «Tf ? 

^5^ C'©|»)ol «tH(. v o *n^- C^FT f*«n I 

^ >T©4 ?RR C*f, '©Itl’RM* T>WWt "snw^s '©|C‘70 

^tpt^ *tt% <m ^© *m i ^Nfsjr § 'bv mnus* 

spR^f ^H*i|(d'® $,coc^ i <i? sf^R^ fiRPT <JI^»l>i **R?. 

®RTt^ C2j^lfo'©|*f 40 I ^coc^ I ^Pfol'ojl fiR'Q ’tFscOC’t C*fC?I t>C*1 I 
^R'Q ^R'S ^ i(?o f%g ^5 TOf RfF® *tR*IRT 

$*tu5 f^rt?i ^r?'® ^ »«to, ?n*R « ^hjmj #^sfp w 

Iwi *«??j CRS3J ^Sflw I 
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<Hrb 



M o «Tt 



^mrt 


► 

fWf4 4>(4 4 ■JTv’jf&vo •qsf,^ ? i^i|| i|*| 4|Oj4 

4H4 7 ? I foPj 44 144C4 44T4 ij'Bl 


R4?ift5 i'b g 8<?> ^l-yIc^-a siw i 



'M 8 *4 44, 1%f^t rcWWW sjffc 4MCfeH ^ C414I40 t4C4 

trorc^T JK'f 4%, ijfS 4% « wg^'t i column 

4p4'i»'o| 2{4 s T’*f 44 l . 

•srm 9m ^ f444ffr ^ % ^-J8.4>n4twra4 tlwqrt 

WC^ItHI 44T 4£4i^ I JRI, 4*fa <44?. ^J4l44 41 ^44^ 45414 *4>|vo|4 
%4f^ >o g Oi *44?. *4 g Hb- 55ft41W44 spftSf WtMtfw I 

9 









4l44Wrf^4 4?4f4?St4 4tS Sf5f4£44 44J f^4 f444f& ^4 g 
i^o-i8 ®rt4tW44 efTO* I4^tf4^ offi?#® I ’ 





« t 

► 

g 40 44, c4|»(4l 05C4 C4S^ 4f4 *fff4 ^’tl'5 (,4>l4l(.44 
4T 5 tTt44 4%^ K4 4T4 C4 5 C$WT44I4 5 <414 C4T4 

214WT *ftf4! 


i 
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R'wh 


(rtr 4 * 


Tfsjn ^fw»t? wt ^*r, ^*n®, atfi>a R*hk 

"SlTf&^S f^ 'Q TpfS^=r?l ^ I ifW'Wl 5 ! aRfifo 'SM^R'3 
faf%g aaR a^a^t Rfaa 2RR ^ ~$<C$ CWS *ttta 


aft® ^fW3t *ffaa1^® -^1 <$>? f^at^ 4p ff% c Ts ^5 ^fta I aJ'fl © 

«fm*ft ffwa m\ arais^? at faat ^ta ara i 


6 uiJ^.U;ia 3 i ;5 


'bv g i ^a, ^F®rcsr?r *m, caaaRa at %ca ®ta aaa i 



Rim® a^aa <b aro armaj faf*t® felacaa ^aa sw 1 !? 
%wtj ^c^tt <°\-m ©a 3 ^ swi a^at i ®rat^a *m ®ata ^ru caaa 
a^fa ©a’t'^a srf® Ria'aa aai i ai^caa ^^t^®, ®ata Ria’faa 5 
°ropt®a apnl f%aa at ca*t a^a ^a° ^®atiaa f*t?i i.s)'^®'qRi v f c t 

4 

*I(H <Pt.*W (R ^ v®ft 'se|*i, 4^° **P*l^®to RSRE?! ^Jl^T 

£fR *tR ^RfR W ^ f%*R ^©t #1 ^ I R^sR 1 *pr 

2Rpr»t *rra i> f*r*rt ^nf^R ^ wi^ fefs f%ff^ 

vjUlC® RRRJ <TC<1 I ^R«t ^ WT <R ^®R Iwt ^ ^TFR ^tft 

^f^RR £R>t*t RFIN *tR l R'STCM ^h^C'i ^ 

^ Ir^R f*T?I ^Cv® ^C^® ^>R *1(^1 ^ <5> RTC?I C^^R I fR^R 

^5^ RT "3SR *lH4 ^i'Oj'®l <3 R^lc'i^ Sjjfe R«4 ^C'®! Rt I 

fRf*F® Rt^t Rt RRR 04*4*1 R^® fRfRRCRR 5 'Sr RRJR§. RR RR\ 
r|-}C 44 ^fvsfvo ^R 'S IwtRlRfW ROR RT*ft 4R°v 'slRRF® ’2j'SrC r i|<5 'SRI 
Id^IC®^ .«MJ wfw I 

^®^i^ 'srf^p t%c^t ^®R ^oi<p i v®t^nst 
^®f^ *^\ ^fpR ^ tv®Q^ 'STt^JW 'SftSRt ^*1 ^R 

^^® ‘'trf? I ^R f^rf^o %f^R 'SIIWI ^ISRI VbWHI t^R 

'SfR^s *ttf! ^^R nQ ^1^5 T[FR TRR ^fjf^R Rt^5 ^RTF® 
^ I 


^U^ij 


1. Encyclopeadia Britannica, Vol. 19, pp. 1033-1044, 1978. 
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dWr 



s 8 -i^. 'Q ^rrwrfa v ^i < pP*j < p'©Ic<i ^r^njv©<u 

fa*Rw <pwR°i i wtfa 

TJ^Tj'TtTJ w C 7 1«. I 'Sllfl ^TR WTfat^ 

*w??r 4><i ^rmre i 

^mrr^ ^t f ^rmr c^r^ <imMv© ^tr 's ^itJ 
fa*T ■H<T'3 '©lens 'erlR C^T*ff^C®R I (''jft <im»T) 
cMc^ c*fu§ (Jt ^prt <?rtr 4^*i>»ic^ Rfa$ 

*IC^R°1 ^[BTR C*Rpj 7 i IC^S 
^*I|R>'© SftT^ I. 


4*R v©l(WI i£)<p^>6 fa C^fSRTT ^lc^ &\*tU5 

mi 


^jh c^iS^ < ^R'©f c®itPRit <*r^ Rfaf) w?i- 

wrrqt ^Bjfa^r i 

cm*m ^ic^f? sens csiR^ si^cn^ ^ici fa, 



*p«R (^* ^nr) *rtfa?r ^rfa^ cgt^ ^fat w ’^bi 

c*h, ^r ^rmr cvoRic^st^ (^rr r?*^) RfaR 

^rBnft RtfaBrflFTR br <$$ nSnifS osrtbtr wn 

fa^fsR **TRPP RffaBI Br^, ^TtR 
Jfa c Wfl‘ 'SR ^fac^ RXsfa'© R*BT ^ICR i 
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% 

foras s g 8 ^ ii g ^s ^rtmwM 

*TC*, ^ 0 =lt)- 4 ? wrf%^ WPI 9 f^jef ^ • ^8 'MIUIW-SJ ^ liRt 

wsl^*l 'Q 'St? '6?lf'S<l S g ivSNjj ^rTOT? ’TW t^sif^s 

^Icnltil ?*?t rwcr i 

'bc& S i'b C? PH '^t*f-f^t < f ?£? >4?^ ^5t? ?T*R f’Hf^l 

?rc? i 

4 f???fi> Rtf g Rtf '!»H?lO 'illMlfb'o I 



'bis 8 8^ 4?t^T? ?*$ <fsrf? f^r? ' s TOf w*i'o|»l i 

* 1 »|R 4E?T5T (Aorta) ?t ?N £|M»l6 C^Tt? 5 ®?P 

R? 4?° *t?lc<I<J Rfojj '5f?J*t ? 1 5 ; ■’T^lPivs <PC? l ?srf? Rf^| Ro=1 

c^ %-to *rtt? ?t i siwraro ^<frn, ^f? ?t Tsp&n 

aneurysm RMl C?“t5 C^tt^f 4?i , ’f Re's ’’ftt? I 



So g 8 faRH'sl 4 ^,?iR ^iglR* ?? «£TSPT 'S 5 T 

< }faft? ♦WW SRM? ?Rt? I 

4 Rsflfc ?« RR g 8 S 'Q NO^ g tf 4 ^IWMI w RGICS. I 



so g & 4'??. ?£? *f M fcv? - w, 

4 ’P’ 9 !^ *ms (tb g 8-^ 4 'ailMlfifc l 


ocecfjSi s-&u - 

•* 

si g is , 5 R 5 os] oaRiemie* ^ *c?w tt f rcn iKq , 


l 


www.waytojannah.com 













(too 


fTOM 


^^SFR fw?3 W! 'srlRC’ i ff& (zygote) C<TO 

^jft toi f?f%3 sffRf^s tot? fro# tops *« s i*-iffre tocs1 

<# cto (Tjspr fw# xftft toh c? #i? ^nf^t cto 

4»TOw <§TO TOfC? 12}»ST R<ppP5 $,WC^ I 



<li 2 iff C' 41^^1 f^s ^T*FT 'adgl^ ^fuTC? ^Wf R*iJ'@ 



^ f#?# ^3 g Irb ^RTO 5 'illgilt's ^IwImI TOt TOTC? I 





<0 S b'b v*W CT^ftt'T 6ijC<P <pw^*( *J*fw> 

^iMifi»o «rh ^rrc^rra ^ ^ #r * ^ \ ^ 
^r *tr<fa ?rsi f<4 

f^cf £jf^)<ppi\j> v ailC c ll C^fTT I v aMjRc < P ^T*f 3.C°^ <X|<^fTJ t£R? 


W-^lR^ (thermo-nuclear) ^ff^RTt q|$j| Rwr. Rc\st<j '*rf% 
^*f*[ C^RT I lc t% ^ Sff^RTR *MCbC*i 

w^< ^ ^ c^rg ^ rfnrapft^ ft faa i 

(proton-proton chain reaction) I # f*#RTf ^?J 

wets* ■srsf^f to ^jtPRi frr? TO “T^ froil(#l<i to° ^ f^^ro sn? 

^ 0 % to 6 ) 1 to <# c^ajk ^*t ^c*f? c#> m -m *% 1 
^ c^ak ^c*t? <n$c* >oiR«qI^s TOc«f? to# csrns^ toc$ to w 


fTO <3*3]!? TOf CTO 5 TO! f^fTO't TOI I ^ ^|*t TO TO «T^ 

front#!? toto f?f*ft toito ^to f?R#^> ?? tos. wt<i 


■*1% ’ffroro? TOCTO , ©3 5 ^!*f SffapTO ?TOrfro | ^Ctf? T flfffi 

CTO 5 ^ , Tf?'5t 5 t ^5T?TOn TO iff, 000 , 000 ° %£(t fTOTt-'ff?# 

CTOs TOT 'Js.ooo 0 fesff fTOrt'Q?# CTO ^5fn?f I ?s#tf?fTO (^ctf? 

tototo ^f^mn, c?to cto totos f^fro ^?) ?ro ?f?fTO 

^f^TO?*! ^<f? ^TOPfTOR TOTW 'Q <#? TO( WCTO ^fC?J TO# 

^*ihi M? to 1 tow fronf#t? *f& #t to# m ctto cto 
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Rvaah 

fifaw TO I ift <roffi fifSffc 

■sjm *Kn | 

■s^f^rft? 4 <p»iM ^NR«» FTUi? niTCR? *ffnnt*t v; 

^ *{f3|ft CSfC^s 43 ^ ™ $> 8,800 


<foi 







i 

^*w ^ *H.$$* CTt? tWR sRfocf 

i win fnf*tt ^ c?j*n nt? gratae** 

cn*t , 9 |f«rftn gtnfwRs ■ p ffenc c tn cnt*t? w i ’srs^ Ffwn 

nn wi fwt.<p i biw^ r<i c b cu ^ f^uf& 

tfCi? ^C &<1 'i|| 0 * 1 lf<P'fi <3 IjiWM ^SI*t? i*R 5 nl '5 C«ft^ ^ 5 )TM<P ntre 

’flnnf^s to i g^fiRt? ^*ljfi> Tffi> nrSntn TOsft> nt*iT? c t n^RR, 
(i) £pt f*te©r to, ^jcfa fron stt^n^ns torr wi iforo 
^rtM #sro *( 05 ; to?. O) #r ftn troftw cnrcn.i 

otto> tori trw? $rc«pp f*tk<p 'aiic*iifo$ ^ nt TOffc ftftfg 
w to to tor? *{f«tft c?o? x^tjnR TOg 

c’tHK^ ^rsmf^o ^=Rc*t? $*(? f^n%i i <451 *ff^8 

TO c? ^j? « ^ wi? 'aawu $«r i m 

*?w, ^lu 'SftMin 5 ?f^$t? to? frost? ro?j^ , oiic e ii 




<PW 



Jw3| <u>l5-' 4 


Hi 8 iHRi?1^ft 



TOfD ■*f*f^f cro3> ?n?ft ‘^H^ivo’ *Rfi> ^nro^ tou njnc^ i to 
wf tort wt?T f5«,*i»j n s nt i^fotro?? ?r R.cron'Q ?i?to© ?$? 

i ^©?k ^rmt^ar^rmr totr ??jf^s ntro f*t$? ?jf&? 
«R?jc?f Scsi? i cron toFU 4!^ ^{t8 rr 

h»w i c'9»<ft« , !c<i nRnft 1 ^ n«ft 'Q R* 10*151 

(zygote ^ ^PRC^fRn 1^*10*151 ^(.*1 ^«1»j^>'©) ?tt^© ^n l 

’Sfnt^s izjrrw ^tr nt51 Sfoi ^©tn l^r^sn 
ntmcn nif^ c«t^ ^ 3 RRtn ^f% ^ 1 nm 

^ ' s nw? 5psfai c«fRs fte %n n^F nn 1 ^ nr 

Ru»ih ^ c^ ^©t? ^ft ^5 ?rcn 1 fN^n 

^ c«(Rs ?tt^?f ^<3nT TOn <sn# 
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(to* 


RvsqH 


^Rt ^r cwo ^irra i *mus <jRifto© 

*fji« v£r?tc5 **w ^f ^rnms 

^ <uNn ^n \ 



^ ^ dRK^njn* C^RITO? ^f?l» *(.<(£*{- 


^rar® 





<** s ^o Titus csts^rr «pw *w wiwvrt thus *rra i 


4 £pr?FT ^o § (M*Tv ^nrrtu© ^i^ihi ^i ^«k& i 



o '©Icnn ^*BflOTT v©k*m < p P)>lf«8rVft ^Tt RC^f^°i «*W 
'®ic*i^c^p ip fff^i f^°i, ^ngi^a 

^<p|R*ll*l ^pIc^’Q *il*hj*l5l *ll*jfH I 


^ 7 fft ^ ('SJt)-^ ^1^<T>|<} <Hj|<$ <qcil ! <£| 

f^C5 S S (fo-^8C5 >ai|c«llMl <H1 ^tllt*. I 


°-fei* OCpQ'&Mfi SC^j u°j$\ tits**** 


^V© 2 }8 C 3 ^ Iw? ^fft *6 *&5m\ af^ 9 ^ 3R <1R<. *f4'& 3 1 ^ 



dial's *R ibr % 8=1 4 fRR 'STIRIM 



<to % ibr c^fni «(I < pI *1 f^K 3 R; ^Rf 2 tf^ 3 >f% ^s r« i j% ^ (v®^ rf?T® 

^R I 

4 %R ^5 ^ S $.<? 4 'SflRIlMI ?Rt I 
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s . 'SRK ^ Alt'©* <pc*M i 

f^R , sHc*1*1 OT C^fSRJt <*TCT *if2ta R*lM *IHI *Tt, 

■ 

vsft^ ^vo^ ft<R ^r« fB w&* %<b *8 

Vj^RI ii|<MR t>^!4»IW ^t<r^T RB ^R° fB ^RRR bRfoW 

oW,^8 fRR liRBR '*JB ^TCR | “fB ^*B «(h'9*i4ll«1 RR 

^Oo.£° C«plR<P 'ANISIM «fTCR I lRRt-Rlf3R Rf3R^R 4R° 
saTCfiR R«CRsR R1<fRJ R’RtR '5IBT® * 8 >fc8 <3 }o 8 *> 4 ^!c*lltH!RRt 

I 

I 

^[ TO XHB t*R-RtffosI '$T^H Rtfs <RRT 

irm i ^srlRR ^TtfB RitftB csffrc® BtffB f®3 ^ R31 4R^r 

% 

v5# '5fBB e f csfftfM RtfR BRBltfB 4R 5 * Rt<foj R’RtR ^FRT 3R '**&< 
\sle ^B RBF fMBR ^Bt'8 W»ra *B B ^1cvs<j 

i<R5 \®\§ifli^r rt ^ ^ rBrh j i a i?i Rc?j , il5 x ® r?t i 

OsA'its&f#-*-' 

<*£ g & RRR ^ « &at^ ^ < pfi'* ^Rt RCR I 

■B^rt i «^strfs 88 § >o «a RjtRjt RRt w <r, m <*oo <r# 
*flTC ^5 RRRJt^tt ^5B «WR Rf^R ^ 

s sraffi ; RtyRR RtRB I CRt RRR ' 5 d^2Ft'5 R'SRB RR <lfeRI°*t 
■ g fE^stra 4R* 4Rfi> sj^Ts rir fatfsB rr rIrsir i 

& *Brer sjri* <*$ RfRRR RR ik « «® sbcr 5JR rbw ^°s 

oftsf c*TBCR I RR>§RR ’ft'® -^f ktfiR RBTRBr ^ 
bRW 'SfPR ‘SR\ '^TSTB ^ ^ 1 

* 

o 


*& gtfr* 
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s >8 


R'ash 


s 'a^-'ov <r f^n ri? ^sr®8*R cr ^rirrir 

Rpt'M ^ 1 ^R*R ''fPT <?(.«•( 'Q 

i 

^ c«ire Rm.f 5 ^ 'Sjrr foRfi> ^irar® ** s <t « 

s ^uc«iiMi ^jri rc<jc?, 1 



J 'SJ* <5^8*1* CRW faf*i *Ptn»i ^tR »R 'Q *il5) I 


<3 ft Picsr ^ R’Rctf iogo ^mtr® ^rceiibHft ^t 1 

6 J&3* kr$<3&•&**,&$» J3&* 

* 1 ® 8 80 'ft CR^ i)B| ^ 6 L<b ■^'Cdtfft's < P<lt'* •»l 1 T*i *R? 


^tgl^. ^sW 

« s ^ 4 ttfo 





rX,\<V* :.’£ i 


vs?)R\5c<p ^ <k<w I ^ f^nfS *r 

f<y / *4 



oi^K^-aa 

8 5-^. RT«3RR t£*R ’ft «H<.»m ^RR iflWTJT J i^3) 

RRR CR v5tg3^t<j|»tT wh R^$ f^R *Tt? 

Pf-b?!^ rtsrT ri^ic* RtftfSps Nywt (C*FT&t) C«fl^ 

RHRf$ t<(*i RtRRf ^k*? | <p^c,\» Rtf% l ^R 

'5WC*tJ Rift 'fflORCR Jf^'f R% 'Q T|f&R% RR RMft I 
RR(OT • p ff%T57t <3RR f*lR %1lM ^RJ RR.'iR *RW?F | <<R 

^»R CRR *t <ft RftbR RftR Rt I f^J ^5R «?p ft\©R «T2F#f6 

'S Rk?R <£R* ^ fi|«u»m wr gff ^fN rrr c?f^ 1 <3 

RRR 1*RR (3RR RftRT CR? I 4RR % 2fR ^<)»M ^5R fRR R"RfRfe 

®fRf «fTRs ^rr 1 ^srr, 4 RRt rw ot Rt*|m #rcr i*^ rsr 

R*R CR ^ISft RRR ' s T$ WW <f^ f^T »Tt I ^ ^5fRlC.'®<) 'srfgfR?f 
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R'Wh 




sto 3 j$4iw« fcurc atats at 5 i* 'TOlc^a arc toto 

^IIMITO TOt RCfK.^. I 



$ ^.br 'ojN^llX 'OltlllW (at^l) ^1% “PCsR TO?, '©ItH'fl ^ 

(CWnft) to* 'TOt IRcsft I 'TORTt aTO^ “Paa , '®^*& 
'iltm ’Sfl^f ’iRa^H a'M Cto? I 

^jpjcaa ^jlta froa^ s 'snarcro arc R'SsiR^ 'roato 
atarsi 

iffftro .sjf^at cwst anre faf®3 toa assail apna i ^ ctot 
aiTO^ ljtota a^t vj& at f^a C^t TO? b^lTO CSilV at f*tto 

CSjT^I l f^a CSfl^t ^ fibrous at cartilaginous ^a I TO otTO 
C^ftWt atTO'P® laTCa *r4t « fatot TO*t TOttf (synovial fluid and 

membrane) ^ TO l % W ^ 1# ? t* ^ TO? 

< HMC 8 ^tosf^TO at l atom's a*f$a TOtTC a?f“fc TO5 0»TC TO l 

Wtsr cstflsni to tota a^?a steam to- ito* toto 

afl^j i£| 5f3RS ^52(T^W (tt& atat TOa (cartilage) alt's TO? 

fift'SW 'JPJ't TO 'TO TO 5 ^ '*t'5 ''TOa't *)lw a 5 Tt' ! T’pI iw, TO ataKaj 

TO? Tjf^ras gii i 'Gfttn atat to i <^ta toeaa atfi to* to «w 

fato) «to caa TO TO Wf TO? ^TO®? -iV(?lt>^1 TOFS 

tosi os mro §aa to aif$a Saeaa to? to toa TO? *rfo 

at?a to at^ at <st1^rc TO'e aton^t *Fea i 

csrf® a*at ■jfaanrca csti^i oa* asata ^atfi* fae*ta®iea stl^laRtaiaj i 


g 

1. W.A.R. Thomson, Blacks Medical Dictionary, 33rd edn., Adar 
and Charles Black. London, pp. 503-504, 1981. 
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(fo'b 



9 

H** 8 •*W RRJW C£ff^5 Rfp, ^TR PRtRft Rtp, *fp 

R*NI*l*l<p|3) Rtp, RH CRRp? RfR^rtt RTp, iflRt, xsft 
RT Rt^(RR ^SR $*tm C<ftfRR CRR- 

«m rrh 'Q ^Hrrrr Rip cjf^t fRRtn 'spmw r s ^8 ^ 

i ^ § 'fair CS RTtRjT R<1! RRR I Oo 8 8br R^RJR CHIC'S ^'Q RJtRfl R5Rf 
^RR. R '0(l4lc*R CWW R|\( fR*tC<l R'3 v * RR RR PS, RR 
RR | ^RR pf& RtRH fRSlRR R«f R£R pR RTg, RSRTRR 
RRRR RRf RHER *flR PS RHfR <\ g fr^CR i£J )rrr RTRIRR 
RRR I 



<*<* 8 br RP RRPTf^rR RtRTT f%Rrf*tR RR- 


, : 



-i i£| RRJ RR? t’TRR R <lhNI RRR RlRR R^PE^t RtERR 
RtRTt <4R ^t*f R 2fR CRRt RH RT, RlERR <U'©]'© RR RR>*1 R^aj fRRR 

<2fRT*r rh s ph 




TO, R^R^fa -PjtffTJ <Q 

friRJR^ *TRH | (fl RRR R*flR^ P SfRtEP PR H*KP f*tC®sJ 

RR I 'bjjC^tRR^ ^tRH (Chandrasekhar’s 

Limit) Rt*ff PR RlRE^T C*TR RW R^iflfD psfi> RR <1>IW RlRRR R 

P° "fto ^T5]W^ RflERl fRfRRR RR | RRp 3RTRR RH <l!WR 

REt> | blJERRERR #RR RR CRR Rjfpsp R5 

"STCR P5 faRJHf^ RffRR CRER | i£) RR>sf ^5t'S<lH'4^Rf& "W RRR p$ 

RR ^E&, RHP *1% Rlt%R CRRT I2RHR^ e t CRER 'Spt'fRR 





RR RlER PS PtR R^*1T RR RH I pP 

C*H <#3 ^R3 Rrr R%s5 rh v5p^*U RR RH I 
aj«tR RRR RHRt ^l'3'©lc«q ^t c ftC®TfR fRf*ft RR r|Qr rh I 
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CM 


SS t fc ^ 

^ ftwft? , 5rmr$ *<? g *<? 4 ^twint ^n i 



SS i Jo Tf'R *i^®»<HI ^f^TS « ^~ 

4 *m*i Minins <ti) g s-^ 4 1 


/i 


Otf-jf? 


t±t it sh. 




~U 


<\<\ 8 


j^-js ^mt ^wsf '©fTf^JivsKmfl tsrj 

W’T ^f?t f^r? «fl , »if^'B , iM *Rr^Sf c®TPrc*nrc^'e 

*lRe>lPivo < p<!^ (*flg?T ^RT^) I 


'=rftos<i 



a ^ll ^®n ws *mn 


•T%^T5 ^sft ^HJ WRf I <4*lft*T C<J>H ^?*l^ v5rlf^=><i 

Wt I 'sloi'fl ' S TR‘ S T^ ®mj ^jfa«*>**t, ^TJl ^fi-lMJ 

SflfSRT ^«IT S g 8, (?S>-^8 <*Rl JS g 'bbr ^1^5^ 


o<#V 



O( 0 P a 

i)i->r 


r 

Ocwcjj \\£4 


rr 


ss t ^o-^a ^h«i fa c'awwat* ^t*tfa « ^i*tr *nfa c^tw ’jtt 

^fil fa? 'flUMa 'ok < p faflfR •8»MI'$I*1 

% 

*rcsfa^ -^r «i lUfaui *ifa fa? (^ cartt) 

*rmt ^rt *tuii«M ^t ■^wf\*ii i i, wrsrat 

■’M'olH I 
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jfcb- . R*ah 

■srm Pwa ^ « ^1? ^Ifci ’isaFffB 

« f®CT5 fijj«f ^5J|% (Wfite f?Wt S >08 'atl«lt'o* ^ 

^Ttf^S TOl 

<£ft\ Tstt f^nr *n ^r?w? 

^t's ^ i (t 'afmn^? 'sftwTRi i 



<\<\ % *<t ^srm xsTT^s (’jMtus) «i4«*rrnt *rc^ ^ror «Pit« 

C3JWW? *ttf% ^*4*1$. «pwft. i 

^^Icvs •^cK/'H 'ST® ^ft^FS C’lW W'QTTRI f^?rf& lO SO '©llHIO©* 
^R*f|(Hl <P<\\ I 

'STf^ow Wiro wi ^IMPTl’U *ilRs 

$*PT * $ i^8 >ailC«llRv© I v£)^ <1tf^ 

f^©t?J <SC<1<5 ~$JsW *i^), *1^ I 



Sir S 'b ^snfsr ^ 'gftiw 1 TOT '^RlR? 

‘wfi* R-thl^fos C’tRTfaRl <*RJ ^JPTtM fifRl 8000 >||^«i 

<3 w?p 2 R ^o.i c<ptf& ^’fsn^r 1 fronrc«i«r i^^iu 

iO % 'O 'Q S ^ v o|lC*1lc>»il ^?Tt RWC.^ I 



Vr $ ^ '0'*f^5 *1*1$^ #)*W I 

4 R*j<jfi> 'aimivft ivs i vs 4 'SHWlfS'® 1 



‘iv $ v ^r cawicmiw c^rr^nr ^wf\ 1 

£fT% 'Sffiv© 'G T§%t ^*tt® ce?ls?l!J ^ft?l i'O 8 

v!) 4 ^Ig^ImI Wt 3,G«C^ i 
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<\\r t fc OSfSTtW? I 

\ 

4 

ftgH ^*nr ^nrr® oo s ^ ^ *if<f*f3-ir ^ ^jic®ii^ 




flL /&&'&* 


\ f-.i-i*' 


<ur s ^sn? <pc<if^ c®T*nw? OT?f *n* wt i 

4 * 8 <4 ^fTMTMl | 


o Msia&as*, 

HV 8 ’ 3 jft <pwR C«ft«pT ^W“ 

9 

smrc ^tt ^c?r^ *£m <\ % as m ^mnr$ 

I 




aplj-ii' 


8 i8 ^t ^cuR ff(W ^fpi ^R“ 

% 

sf§^ ^ffc*iicv©* Ho (t^c® wn^ft <^<51 

1 1 fr/'/Vt*/' ✓ */t 

oc 15 j?\^-^ ^4-w 




sv 8 ie-i'i# ^t w Ts nf^ ^f?f tsfar, « 

vSijh- 

^ wf *mj, *wi ^9 «ira*n*mr 

Pamirs 'Jj 8 'a(l(. e llo , it I 


bvsuam 



6 VS- &ti 0 & 4 &U 
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'boo 




s hk-*o wr qhRPlfc i ^ 

*1/\o^ Mi|M W ^PC*i OT©c*lt ^£?T ^ 

^ftf^PTi 

i • 

4 f^r®FTt? ?«ITaFC5f (Nj g 8-0 >3 ’STlMMt | 



g ** ’srrsrcit afc^r^Ui f^rfaw ^rar c«rc , 'tf^rra i 

/ 

4 OO g ^TRilcv® ssrTMfFo I 

c^**^ ^5^ U > j { x &-•* 

• ' * 

% 

o 

^v g «*! c *it « tbbi ^aprST ^r fi i -» c? 

*t? ^ra cvttas, ttbi top? tot ^ to 3 ? 

efti 

* 

^rr^ ct 'TO-#?« 4 ^nnr tito'IT TOfta fM ro<i ^nfsps 
^ TO a g is ^ 8 g ibrtf toiw>« to ^ i w i h i to i 

t 

S' V*ii '&&i\ Sli jj^jT'.-w 

‘to g ^ tohltn* (^m) TOT #t Tsrfifa ^ 

^ITOH ^f&TO? 'adgl^ AST ^T t^fH TOl'Cfr*l ' i 

4 R*l*lfl> 8o g <t<\ 'Sltillcoil TO TO^TttHt TO ^JTO I 




g $>- TO TO («(|^M) TOlt i&TO TO TO^5 ^btst TfH 

•‘PWW.'f I 

v *ll4tC*M i^lc*ll ^1 ^ 8^Isilc'a ?FC* 

t • 

*m\m 4^i ^c?fc^ i 
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bo) 

«rni 8 (to ^ 

vljlc^ ^j'©*fl O^RlR) ^ o iiS) I ’‘IW 451 '3FPI tffCT ^161 ^ 
SfT^ 4??. W « ^ <J^5 < ’ff? c f® ^ *It 'SfTWt ttc 5 ^ 

•^tj | ^s^efl CWT <p|4»iv»Ir ^s»)lPt <^H 

<^ft? <ji^ , ®*i f^c-HM <3 *t^ ^wiwi ^ni m 

<PH*t '®|c*l 4'OWt ^s«i ^1 <^ 0 » *tf3 c P$ "51'5 ^Ilc-sJ *1t I 

c*rts^ *!7PT'ot*n *w c«fre *n<nn i tt% : vsicm* 

\a|ci^ <3'5R '&|^||ff) Rf^sjj ?TW l <pW J i < ?c.&t.U rM^I ’1)1*1 

^tc«5 'sm^h i ^ ^stra#® ^tw?i f?**H * s ** ^srmrr® stch 

^<jt <?i c^®i 'Siisii^ 4 *Ht4 Pi'S?^ v ff%srrt s i ^wcsh i 



6 tj^ $ \ii$ cr^ y - M 


S<6 2 F&Pi <ll^sc4 4Wi^ STVH «Ptuc.H,H 

■ 3 ^flt*ll < * I 1 

^tf ^ ^ic*rr<j §«?r fw<ib4»«i!w< c^ cnw 

^<f>M Ofti f 'SIMM <4??. ’tl’tfSRs ^t3t 'fr*t «lMc“1<1 

i£n>1$ ^oTf^s I -ft ^PHt 6 ) '0ls4l 4^?. ’Tt’tf^ 5 

<)|0»<1 ^PT*^ ^ C^ot^^T ^ ®1 ^Tt^rn W ^ I 

ib-^ m& WT*fa ^®T^l 4 C'*lt <! ’M CT, 

'ai|«q>|“| Utfsit^n 'ai^ls «ITC® C^'i ? ^f!> '3)®1<llW5J ’HI?!'?? 

WW ^I^pM ^" s p*'^Rf*f8 

VSPf^tJ CHhM* R^ 'ql^H ^U5 ^ta^T? 

T^tn Rft'g | C^ h RRt'3 # 

^PPf5 C^fHC^ra 'SfRf^T $JL^ 4rh ^iR ^5 n v£PR 

4^Bt C^lMc^H R>v©^R ^5T?RPTa ^T®^llt 4nhr J Sl^PH 

vj^c,^ ^wr i 4iost$, c^tRnPR c^km ^ii^it“f^i 

o 4nr^hnkr 2 ^Tt 4rhnk I C^l^u-'iu 

r C^fC^P ^ ^iPlfD WW I QW m*, ^JRRI (3& 

C5R 5 , fijRR C^li«1^ ^RFtcn ^fR^n*! vS'syjvsl fiRR ^13 

^rtw i tfj'bi^ iR ^s*fKj Rf*t%r v&l^w 

C^tRR ^*f ^W35^ \5t ^ ^T^pIc.^^ C5J^ ^PPtC*f 
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T5rt*T-$*'ailM fi«9h 

^E^rsi fi|TO ^RT5 I rsfRf TOl«tJ C*rtTO C«fC^ '5TIW1 'Sfppa 

'sfiM^terc® «*« era <?«rai wra ^sfsu i 
rare 'ajsRiic?ra totow totto i 

In, ioo 1%. f^T./ (71WQ/ CT*tTTOtTO* C$ ^fTO!-TO *fC3 
^OT <?T*ft 'TO CT, Oooo C5H!*||j|C»|<i TO^TO# TOMfETO C*FG3 
*tf® W? ra >3.io ft. fsr./ <?TC<Fa ^Jt 'JXIMM ’tlTO TORI 4>T03&, 

to era pj^j totto to# ^jltcRTO ra to toi 

'TOTCTO ^TTO CTO TOFR« TOC® *ra ^ I 4 TOR, TO. 

wi i 


s 


1. I.C. Brandt, and S.P. Maran, New Horizon of Astronomy, W.H, 
Freeman and Co. 1972. 


% 
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NboO 



‘Ik 8 «o | 

4 fwfi> ^ ^ ^ io * $ 'stmw?i? «pw 'siiwtfos totcs i 


*\S \ ,/ 



8 ®T C«fW ~<TOJ CH 4? *ftfa 'Q T5®t 




^ c<tof *rtft c^r<T <ro ^Ht ^ tot*!^ Ml 

<Rit- 4 ^’c&t *nr*RT *ra* i iM« *rftsi srrff^ stf^Rn i 
^nr® *^5^ *tifR tor tft® ^toj i 

’ttfl ^Tn, >p trow fitf^Ri?! ®t frotm ^ 

ft’fcH ^TNJCT <£Rm '<1^«W TOT ^TW- <3 flM^ % ^ ^ 

^ % <to ^r?rt®TOR ^twitHHi ^rrt^m ^rt tot^ i ^nw^n?i 

^ smzzror ^sit ^rm i ft*rt*r 

® e l'gPl I C*HTOT AJ'SiM ®rtw *Hlfl *W TOT C^BT I 




*\k 8 'O^. «<W<r ”ll'®l<P foPt CSftfiif'® <Pt<lC5,*l 'j^'»lc< | 


R*i?ifI5 i® i ® Wv ** 8 «i ^rmt®TORT sprc* ^n^iifb® totc^ i 



# 


8 «® C'ahknfl ^BT MVlCW C5ft»BT I 

*5RI Waft ‘Tk 8 <Si 'aitoll'®* *Tft9f ^TS^ TJtt® TSflfi* CSfi^s ^®t 
^ TOf e ffft ^’fTTOR ^ICWi ^TRsfef TOIC^ I <BT 
v<? 'atlfllc,'©* 2f?TC^ rRrc*^ 5|[Wlfc® TOTC? I 


' s nf5 vsit^BT <rbt ^trtoi *ftfar i 

’rfs? *tt^*tM-w*r®T ^ ^RM^fii«T 'srr^iR c*j ^sst ^f*fs $*m? 
’Wssn Tim ®t ^ s i®8 <3rrm®?j $ttot ^iwtfS® totc^ i 


www.waytojannah.com 















b-o s itr-^o ^ 3,1'® ^MliR ? V'*; 

ffcft lirw a}«flR Tjft "TOR i£Rt *1731 *tftf*P5 R«pM 

^T*R TOR I ^S*Rt in? ®RI TJ^Sf TO) C*R I 

^Tf ^7^ *fR*t Tim 5fCT9 fulfil 8 yo-*8 
st^rc^f R^iR^'oiw ^iwitni ^t i »iffo> 

Tim R^ilfU ^8 o^5 mm ^IC^lfb^ ^C3C^ I 
1 1WB ^PIM e?sl^ ^pt (cervix uteri) <4R\ ^rl'»lR<P'»lc<l 

2p|^H m Gjt^k '*f^ mt ^Eiwl^- 4 

^F 5 ! <4^1 *R$( TTR? ^srrJI 'SfHF© ^fSc^o ^ i Puj^Ffo 

^sotf^ 5 *nft*R<ra f^1%ro ^twi ^iai ^nrrR^i M'Sl^ wf c*fa© 

*nft i 

fanifU *fR*f 

• ^ * 

+ 

i. 3 «r *rt*t &«ii<piw, f®sm ^ Tit *f^pr c^ f^nf^n 
C(R5 ^wh I^OTS ^IH ^MC c t CJfl^t >tftl ^f%0^eH ^rfeT^tt TOl 
Trtn ^ R'ScSRi \59ft <5^ ^77R TOT «IT735 I ^51? TOT? *TC5 

$ITC^ ®rsil^'s) Riwlo'i I ^itfSI ^*tW7I ^gf5 «<p ^ i ^ ^rcj*t sftt^ 
Rf^RT ^(,4>IM C*P^T ^ SRTt^ ’TSjfW Pt($'*i R^lsP'R i(*0 ItoT 

f*tTO£ cfce Tt f^a I Qbi|<J 

*tr*ft*ftf*f f*i*ju t>i^Pt<p fro? «rm faffs? f%^? fats ^ 

*R!^ (<iRfa' , jfTfa s ]^5) *fffa? SlCT? ^ ^Rtp ^pt Ms Tj'Hb*! TO) 
4?” f*t«? CW5 <3^T gift's TOT I *lfat*ltS, ^ CTO> c*t7^l 

faffsfa fat«? S73I SS?? ^71 ^ « f*t^! ^ ^ 

<pw P 
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a. mum aa aka Pfsa g auhiIa* 

au> At ^rfAAt^n© ^f^9» f^cgA 1 %vsa f^rc?j f*faA ^%3 r c w 

aa^ aka c^tw i Tt^tf^ spra, f*m 'snvrr aaca caa aca ^nw, 

'sfAAA ^R*1 <7tA G I ^TtAtA^ 'sffs] f^t^G G $AA 


CA^lc's w^l^'o "5TA £ftAt*t AKA AR<P *R&A'& y 0l f*|GA AtAtA ^I<>1A $<£ 
C*i«ifG*t At (71 f*Rs ^rf%3psjc( ^b'ttvs A^ ^JIc<p ^>TA 

*1AM vsfA CA*ft *TA l AAtfBft, ^PTWlW AtAt TOA AR^ 4A° 

if5l >($< AA v£) <p|<5C c t (71, ^ A A A AtAtA Al^ AttTP ^A° aIC^A MM 
ARa> ^*5R*iPi’ (fontanelles) •TPRP AAtAA 'atVl'srl'StA <p!<pI "?H At 

'©t*ii < Mc«i aiaia AKAtfi>w ^rff% aRwvow <ka c^rc*i i 

aw ^r^lA 3AG fACAA AJA^t At fifAWtOT f*t© G ^tA AM? AW 
•JjHVfiA **fvss AtAt f*t©A AtAtW oifo^ACA AtAlAJ AKA 

O. spRAA ©A At A AW A^SjWA A1AATAAA I A'GAtA 

^A A*BtA AKAJS A^FWA AfAAt’tAA ACA AKA* 


^5AF£A S 

X. K.L. Moore, and A.A. Azzlndani, The Developing Human., 3rd 
edn., W.B. Saunders Company, Philadelphia, p. 120 a. 1983. 


■ 
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Vo s ^f%; <*w '©!<.'© 

^pf^ '■PTJ; gt^Pt, <m^}H, I 

RRU vS^rJM, *p* 1 *»Hlfn* R>% 

cmm which* •wr wrc*u *rj i 


^rmr wc? j^csi 5 ^c*i 

i^rat ^ ^n<3Tn ^ ^^fvo ^Ifcr 

CTFfBt ^n ^RH f^Rl ^©H PwJ^, ^if^Sr g^jlPr WRt 

f*t«TR wfa <3 <^i>ii^P<p R'oR* v£j^ ^nw 'srfe s © i *ftft ^ 
<^|^ £|<JK *£) >R (R*t PtC*J rr ^R® 

i±r*iR> ww 'oiiwi ^5 ^5 rj i^Q *ifa*rs i *nft ^*0 jw 

*fa5 4R\ £R%?J ^n«r *ilRc v © gft^© ^ I ^ *jfo<p| *trf% 

^«i>© ajR^I ^ff? ^5*lfii'©c«i wl 1 %% Rc^ic< 3 <qv©^H sfJW ^R° ^ 
*ftft SfecH* ^Rf C*ftRr© ^OTR S|^v© <*ttW I # * 

^Tfa \5T C*TW 'fevim 4WM '-hjlR 


^ffca ^wiItr si^nR ^mfe fcvnffa ^ott *rr 

^RP^tf^© ^<3TTR ^ § $bo ^[RtF©?f £PTC^ RRT ^C?fC^ I 


^fir 's *rjsr ^Rrst wv$h 'q o*t^pf 

^1% <£RS. ^R ^Tf^pfSRS ^ppcfirtTR 5 fih&lM ^5? 

C*RR ^jlR ^rlhwi R^ilfU ^ o ^ v*R° b § && ’SrtTTl^GR 

tpF ^MuRPlfc <R^f oreirt RT*tH <*W *ft*fj 

tfehkw ^ OTHTCH* *HlR *HRT ^RRtft 
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<bo°i 


<3 TO? 2ff1% 

m^TlMt? SRJ ^ 8 i^8 ^5fBjre Spft5f3 ^tWfRI 

5®3J I 



$*rcs ^%f^o fonroM (t'b § <t ^ w % \r ^rmrwM sprc* 

^#5Wl 



Iri s 'Jj ^rsgj ' 3 *T 5 *f 5 T ' a ^5 I 

^rBrar wfH, ■jiw^ c4caj 'srt'tT^s faraRn ^jt5 ^t^qsb^r 



<7T*IM<Ph ^oT < Bflatt’e «TfaW 'S|^j'8 ^s>f I WM ?rtES| ^tw ^tf <3>2f$ 

f^rapi «rr^ i 4fi> \k « sf^r *ffozR«t <w afp? 

dRS, *[fw3 SftTf ^Wf| iflCT | 

frr©iMti ^4 '*ii«Mc*t^ snn '5f^ x f ^ ^ 

<3 ^t*! fwre «rr^ ^^fsjft «rro sn'ffft i 
■ j n , t^-'5RprBBr5M ^®rc*t ^'Uc^ «ft^ ^ c*n <t# ’ft^s ^ « 
«1MM« \5c^> ^Ff^ I 

\t><l)J^ I 

1. Rudolf Klppenhan, 100 Billion Suns, published by Counterpoint, 
London, Upwin Paperbacks, 1983. 
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'bob' 





tr* § 




orr^rc*t orf^<? fim ^ ^ wi ^ 1 

>iR# Sf^, C?sR ?[^5<I £TS (^W5 Fl<lfe^ "Jit? ■ p ffe^ c t 

■?|SI ’ffeFSH.’fs| C«IW otf?Rns3 VjiM'of '=l<tf$'»), < ’f1%5T 

fp^F C«IW fep <ftSf -5JW^I | £|W^ ^ ^Tt I 

orj sreffrw w stf^s vc«n ^ c«tw ■'ifw‘1 


0=10^, <JC®1 ^C*H ^ I 



f^3_v,8 % w -sfC^if *tft I sRfiR ^l<MC*t sl^^H 

vbHfw i ^ C^TR 'sflgpRi ^TT^rn fc<f> CWt ^ I R3 <ikti3 ^*0 

gj f^RT C M 'StRJ ^ *Jl0o ^tWT^tfsR 

f^oftfos ^n^ffvs ^^r c'HMi w\ (2i^t>R css? c^r^R 5 fe <*pt 
foft*lR£*R ft, *tJTC3T>, ^ C^K, l 
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'5>o5» 


'wif ujfl> i^sut »tfow*i§M ©r^r «nw i ^<r« 

?rf <4fi> 'SRJ SR TR! TTW'Q *fU? TJtn I lirf^ ^4»lldJiH ^1 

©«R^t RW ’ifsf&'o i ^HTU aRQWTR '8JTC*tf^ *rf$R <FRt«f 

4 >I<T ‘ 41 2JTf%^5|^t *td> «HW I <StC^9 *tft ft^SRS W*RITC?R *sr 

Wpnf ^ Pi<pU'©s c^h sn^t *tfaw*t wo? ^<vgf 

s 5 4 Til« I CTR^ R5R.iR ^J*HR ^ 

<*K* Tj?!^ ^Rf^5, ERftw 4? *tf%'6 ^sRe 4^ 

«flW liRK. Rt ^J aRfi> ii)f*tra efTT? I R*R SRft ^fsftR SflO?, 




’SR ^SSR *tfSR RRf ^5? SRfi>WS *RfR C5fct R<Osl I <Rfi> 

^njj *tfsr® aiNw oWc^ i stwR r*jrfr ^rts 
^rw i ’$^’6 aRfi> «tf%R WO? <J<( f^c? ->ml>iRi *tf%os 
'STC'Wf ^IW 'SftW otic's RIC? i i£T? *l<fiw ^SR^aRfiJ \5'»*i'3. 

■^IW WRt <oM<l bW 'a(lc . J 1 I <3 *rftnr aRfSc,? »lI'o?ll 'Q 1lR <W 

HCH RR I ifl <?*( c*WI aRfiJ fR*f?fcs ^IW *50*1 <l«ll RR I 4 ©R^TFR 
*R <jfitft ^ aJ^fDc<P ^ff^CTT ©fTW bC*1 RR I SR*T 'slOtfl R*W?R 

fR^lfts facT 1 S«IT WO? *tf%0R WO? Rt'ORt ©? <T‘CH I 4R|i>0? SR 5 ? 

ROR f*RR f^O? 50*? RTO* ’3?^R f*t^ RT>W k*W 4 'SRgR RRt RW 

RtO? <R aRfi> fR*fits Mint's RTOR I RS’R'eRt ^fi> aR iWR 'jlfc’IW KR 
'silt*) in'siw ^<pfU aR ?*Rfi» RR! t>RpT Ros rR i i <i'Silfi>$ ©S 

Rt '5TR5t*T fi,MW ’ifilo'o I 



Vi % iH-iV H*W fSWHf ^ Rd?, 

RR ^T5 R’R «llRtfl4 ^d> l 

aj<f l Og< w fror ij|CViU ©<P ^ttfhUKi '*1*0 alc^ >Rl1^ I 

'3JW, C«tt^R «||R^IC^ RC«f •ak'S’S ^Wt? ftRTT f^T5 «fTW I 
^tf f^RS? RC5 iV 0 -^ ^*(1 ^ < f^ 5 T C’tt^pl Wit CRII 

C^tt^t 1%^ * S itr^ «ll?llWifl 2RIR ©llWlfb® I 
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6 ojtS5i jl3 &- 




RRTffiS ^ g *<* ssfRlffS? SRE* ^IWlfb^ I 

o iiSi 44^1 iSl 5-» 

v* g tp^R rub ftflwWM i RR r^et R*R RP* 

' . 

'Swft'4 I 

RR3t ^llH, R^rfTOR ij*f£ «H faRTt^t 8 5T*t 

^rspinw lira?, ^#?p< ^ i s}«r ^ejfihi rtcc* *i<r y it«ra 

fspp^ C«lFP Tjpsr RES *ITCR I faShi <*ifiR RRE«t *R**fE?ra 

«jf% ^ppf^s ^er. 14 R^ra 6 ^ *tfam rb ^faisit 

<rc»ra irwra i rs^hr wft ^?i vskci 

■^tt^ <E3 Sfm^ I 'SlR»< i < wft ^E*T 

^<*1 <r «iR 5 fR wwft«R *tf% «fa res cwx lira? 

>H C<MH3 *lf®fR wra^KR f^R 'SIMM I ^B’B'Q ^I<t 4 VftlC^T-fl 
ara^t ^ (flwfars «rra^ i -srarfR* lira R*fst f^ra srq iirap5t 

R?E^R*f *tfR RtRT *ffo Tf^fbVi ^us «(RE^ I »l*Mj ^ 

^ ^n ux «ftw i 

Rietwra f^ra R«>i«5M*f re?r ct, ^ »i^ifi*ufW<i ^rRra 

'3p c t- , t c f s rra «?»u ui«pu| ’fsni^fs’fl <pw c^?i <phi ww riest P 

^f^fbra 'fra s *f c^ifS ^jer ^mi*w <w '©kno 'srar^ra ^rj^r 

wc% c*mw lira? >swE3t ftE*t RtER i R*fst «iNwi ^RtRER ot 
?RR RB*T ^R C?IER W!^ RtE^ CTf^T^t^STW <7T 4<p»)i»lW 
^E8 RfaT RfaRfatfiSER *$ '5ERI Rf (?P# R^Sf ^(TCR lira 

R*BI '®l-a<ph^ ^ *l*|«p|f* 3ER CT, «||Rm «*{ CT C5N ‘ft'ftERT 

^5t Rir, R51 ^ ^r*t ^tf^s i£R^ (R^ RS[^ ^tl <1 ^ 

RCil *llt< I 


'©^J^ t - 

1. Nigel Henbest and Heater Couper, Restless Universe,George 
Philip, London, 1982. 
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6 <&£«a >3 

r 

w * W t'©l»lk<P IM | ^T®**Rt C5T*nrV '^T’R « 

^PT*RP! ^MC^H I 

c? Tsrt^fac® crorwRfaf^ c®wc? ’ti«r^roiCT?T i 

*IM<I ’jffc 'Q 1 $H ^T?-^5fTff^ iiR iO 8 V kR?, ^5 8 

^srmt^P^ ^r?, RRftfc- (M-'e *mjc* i rrtor rh « 

'SJsplRS >i**lc¥ ^t?TR RRT RR <R, Rf%«f ^S?f « ^aj^JWl RRrTR « 
'ill'PliJ RRkH’tolW *5^5 CT, viR ^B*RJ C^H ^flFo Rt*H 4s I CTO® 
■‘TPRI R1 I RNt, ^sjvspf^sj^, \ajnpi ^®ItRR 'S'O'ol, ^!<?>ls vslcul 
R«fTTOt®nR •n^riwx.-f-sj Rffcp tocr totos 1 «tf®fr firfspj 

wro* ^rtc® ^tS?r ft*iyfi> g * «n«tt®*i airo* R«iR® ^iwitHi 

W\ I 

, s <iisuts»'&■ 

_ • • 

V8 g 1 R*tR ^TPFM I 

R*i*lf£ g ®I|?JIC®<1 a|TO* 'SfOTffiJ® TOTO* I 



V8 g ® <HTO R*R •^•d'*ilR'o <psl ^CR I 

4 R<pfI5 ys g ® ^tntc®?i aprc* 'sHwlfS® i 

^RTC® <R >rro?R 4«ft totos, ^ 'jRDfl ^rf® Pm* 

TOR ^llRW 'SRV'jRft <3 tflRJ ®F5T®^5R*R ^f'TSTM ajlS^lW CTO? TOCR; 
RjMrU owt>c5 WfCRT £rf*r§J RW TOCR CR RsfTO«t W 5 !^ (4jRlCl%I 
Cl&5 ^'ojlR) afF6®ifCR 'atlt* , !lPl'o RCS >^R? RR>ij 

*p*is> «*R*(CR ^lv$>cs RuC<p ’Ivpts | 
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V8 * l 

| 

C4S4 *31141 TftPlH 'o<l(. 4 ilc.'® TS’t? f^f% 4M > ll'i(b 

4lc4 i ^S(*H *1'oc^ «i|R<*Is <?w*i C4 <1^*1 ®*T$ 5 3Pi < * e ff 

44?. Rf^J <5 tTt 3 T f%*J f'»*|'»l(.<i '*IIC«11 1 5'514 1 1 f5'®4 ^$44 frRf ■%! 
4® 3^14 >R|R4, ^$41 *11*1 4? ^Itl 44tbiil 44 I 

3J*fh3 *Q ■^p^t 5 f?r4TC 6 1 ^1^5) <11^ 44 o)Rn2t*5| 4<10i> 44 444 

^|3J 441144 C4 4MC*f '4t4IC4a Pi 4? 0*1*14*1 4f“lJ 
414 *th 4?-44 sft<Rj 4it41 4 « 

^TRT C44t4 I 





V8 8 iV 44? 1 1*t4 4E54 444 C4 4^5 4*04 | 

vaiRfrl l bJ «1lt1lOS 4TC44 ’Jpfal ®044 4*4t 441 I 414 ’jRfR 

iS^rsnaj sjt^Rrs Tit ’jcfi* «ilwl fi)R>*f e ui<i 44414 Tj*tT5fH 34 i 
^ *{faft4 b|#rT4 44*414 sRpRl 4*04 Pi04 l ’{RfR 

b i aPire bic'rs *tf$ i *sRR Siti^ Rsi ^mc*^<i &i<iPtt.4> C 4 TR 4 * 

*ff^ 44 <jRft4 t>l4fWC44 *t1%?T 4414 I ^FOT, 4fi> 44444 Rw 

v£RS^ *ft*t 4®?14 4T04 I T>14 4faft4 bl4pit4* f43f 4*4 ! ’t04 b*ll4l^1 

TfsnR ^ ><14 *p&4 ^f4rt?f Rt% 3 wc4if4**5 ^04 44 ? RI 441 

yft^f 'ai l w l R ^ Rf®3 C44T$ ’fit I «(1c«ltR>'o ‘fli^ll 4j$pt4 
^i l <M<i C4 41044 4*41 441 *4 1 #r tr»R <}Rft <3 W4§f '^loi 
afR4, ^544 55 , |0&4 C4 R?*t '3[RTW<J W ^ 4>04 4104* C4 ^*1 4t04 
V5| l c<1 l f4^ 44? ^544 WSRIt Slits* t4 I ti>t C4*ttf» ’fit 41 I 45 it 
5f^«f <<J4? Ul 4®tff^ *^pT I '5R ^T$t 4' i f‘’R < *t 4pfC?1 

To^t 4? 44tt R9* 'SIlWlR 1 '® R<*f ^•1j*)l*1 ^ 4?° RfSRft «tl<Pl(."l %4l 

yR ’fit i *tfafi> ’RprfT Trt'® «iit. e iil4'» rIw®? ^sft 

^tlulCffa ^ft CRRI 44° t>at<p«il 'aiR'SN ’iR^Fs'S 47$ 41T4 
4T R4 R’ffk^s K5f 4t4 I ^^1«v 4l^ 'S ’[RfR «I<1$IC4 

4H^S 1 ^ <jffffs)T Rw ’iRfb'i* I 4 ^4?HC4 bltns RtWtR^S Rtf?J*f4 
^jpf5tt ’tRfl C«n^ (R41414 44°v4R 41C4 ^4 <#^<#14 I 4t *tPNt 
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kw? tBi^n «m* **.*» 

dm, &ai(.«ii4 ^ «n^ i 




vs s ib os r v tf ^ t re o$ w ^r^t rtw.^^Ki* 

ffipFP I 

4 , ?tTw m^w<i ^<krs t!w<i ^tt <®icm ri *ifa 

^ i wf i)i>®»ic'» ^w? *^wi, *rc^ 

• qww ,* *fn \rmtv ^wm’ ^tpor, m *ift*{4 , 5fH? Prc«rc*f 

^S^'t I M?P «R tW, CTfaT, ?tw ^3 ■"fR ^TWt 

4^10® "5R I ®t<) C4^ C4$ fa'jf RR *@3 *fT3 RRt3 4CR 

«nw i 

■s^J? < Tt3R "3R^t R" 1 ^ RvftltR RMCRia CRR *fT^ e tT CRt I ^t*R 

CRC4 c4N*14M ' 9 T^3 r|^ 3 Rnjl PlR*t ^E3 ^tlRR mutt ®T*1J wh 

4R? Rt C*t*ft RSJZFF3 MR « 'Sir&'toVSl ^R RS£R CRR skilled MR 
$RR»R 4£R #RR RTRR RJRff® RTtR l M'S WP RJ® f^RtR RRR 
TjfRRtft ^Sf, RtRlf^ RSlfM®, fRRTR, WTR ^RIRR, R'SlH 
sffsRlRR <3 vsIwsu/P sJCRle?*?l<J PtMRTR $®JlPrC® RRR Bible's ^RR I 
R5lR*tR f$S 'flER '^R'ltUCRS tf® l5TR RfR'Q ^J CR CMR RRR^ MRt® 
■RICH (£R?.M 'adolatl P<J®®t1^R I 


6 ffcjilj-i 




\r<t ti *m -fffoR MRRgtR RtfiTCttf Nl | 

«q fRRtR iff % ib ^rarc® MOTtbRt w rcres i 



*<t * * ftft vflRRR MPR MR CR$ WR 

MgK R^% CR’tr^R i 

^ PlRR ff : ifc MRIC® ^RRIbRl RSRt rcri s I 
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Ob8 


6 


A A- 



6 

\rb % h-O 1 t*W ^!<p|c-1<i lira?. 4|Q)CO '*TT *nf^5 ^RT l 



1 ®T 'S^r^i ? 

H’Wsilfo ^KlPtol ^RTt ^ i fWH4 'ailc^ilt® «im 

c f R 5 r *rtft lira® ^iwm ^Hc®t ^4j c^h ^ 

(Rsfff® < ttf^ RT I RTC® >jt4d ^!<p|«1^^l<J ^5Hjmj <?Nt 

nT?r i ^ ?Tr® 'snf^s ^ i*ra>fi> i §t3 Prf*f£ 

?^fri ^ i rtc®r ^npi tra >NCb'ra foa^ioR ^ 1^ 

C<p|^°1 'Q ^T'Qt (W 'SfHMt^ ^fNRRPTft^ ®MJ v ®ls *Rl I V3 HJHj 

an^R rust «t?f ^sm^rt ^ «rai ^ i <3faft 

RTF® OT*fER <4f5 ^5HJ aR Rt ^®TRT ^TC’Wt ^5TS?I RtR ^RH ^ 

liras. ^ tpp stf^pl^r® ot ^rtt ^Tf® sftre i tjfcfsnn 

btCWil 'S'3^«i'®lR R«TR <9TW h$.S I v5«8 f ai'o|-g Pra CRE^ ^•qvoT■SR ^Tt 
'QTJf | «£RT RFfa> fRSSTR 8.8 I ^ '5«^«1®l ^5R»n^ ^ I R«ftRT 

4 ? vs^oivoi crsr ’snra ^ c«r 'sifftw ^ *m 1 
r«tcrt ssf ara ^ c^t m\ sirr<^° 

i£HMRs fRRR CHIU'S <?RT RRl I 

sag; arasft aR (oj<r lira R^‘ t ’W *}f$% R^’fERil 'srcqjt 
«nw) I 5J®<K <ifi>T blcWfl "ST® Rt«fl ’RfRf £R*fa *KS <ilR^ RR rsr 

*r Pile's ora^R ^er 1 ^ RRR rrTer CRRt m 

Ti^eRf ^RTt WT, wn vm ^E*T 1 ^ *I«1U>C^^ 

(^tf«t^s ^5T5 Qtf <M*t ^Plt 8**° I I^WRJ aj^l Vil 

(Tf«f^ af^ 'Q ^C^5I ^ <tV8 PtW 

w? ^?f I '0<j° t^§t ^9 ^S’R ^3? 

TT^g^f i5^*l4v ^ I iif5t ftiTO? 'S^’lfWR^ f^ <lC?tRC5 

ijfn^s 1 -^c^i bNPiw 1 3ri 

f^s « ^HTRJ atc^i (X^w*ih ^t) 1 >i ra 

ifl^T $.80 fRR sfTC 5 ? I ^5?m OC1R f^R CO^Pl«H 

• I s 

^5*fpJ3f S 

1. Encyclopaedia Americana, vol. 28, p. 11, 1979. 
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6 i^jiS 3 &■? 

3 £/? tA.’L 

V'b 8 <?-S ^ *P¥T C*T C’T#} ^ f^? I CT «tf^W 

•tlft c«rc^ ?t ’jicH*! « ^fipfararcr ■*i*rrpf 

C^fC^t^S T^T | 


vw% ^m ^nf^f ^QB*t ^c^jc^h *n 

^p£ ^[C?f OT*1 <3 OtfW f^f$ ^ i <3?lfH 

C3 3Z2F#ft> 'Q STSFlTFt ^5^ ^«f?J ^|*IM ^ | 

<3 <3 C*tU>3f R>v©*<p|* ^<1*1 ^Ic^l C*FR *3iq»4T5 3tpf 'SpfSTR 

I ^SlTlv ^5vfh<?)b 'Q fvb^J v©3«1 *1HTttf *ffW ^fl ^ 

'ailult'© <*11 WJO^ *if^S ^tlf^ I 

lilt ^ ^5?PI *f*tttf ^U«|lC»M ^5TO?f < J&W*t « ^ f*t8K3RI 'STtfJ^ff 
^ ^T*. C*ft5? fe'o-si C«teP f^f$ ^?f | *!|31 «Rhj| C**tW W*Rft CT 
< JO*C ? H Q3F '30©W > |C*|1I I'S'S<J frsfii I 

f^oi C'TCt*? f^®? ^aj <4l*m Rtt> sjc8u ajf^a c'Kw '^f^s ijfD 

spit's (seminal vesicles) 8Wt I ^ *J3F 'ilPm 

^ifHlPlfl ^RTPff? C*fT*t 4MIC* I ^ <3'5tf% ijli>'e ^51? ^5*TC<TCB^ 

'5T^f^5 11T*PT 03F f^*% ^J, '*TC5C < Pl«J C*fE* *T5 ^IS, '0«ic v 1t5s ©aF «t1*l 
C«fC^ ft*fo ^?T I f^<3 < #’f & "5J5 ^>*1C*1CB'^ *W? I 

«T®C < ?h 'Q 'S'tolRU'U C’f^T ftb'iM ^SltWt C'HW'&H Jo»R 

5,ic^< tf*fiE»t «f«T5j frsf? ^ i ajFts ^T?, *farf% 'Q f*rat c^rc^i 

$*fKRT a|*lW ^ TT*Pl (£)«I®n ^U*fc5 

ctw ^sitCT, ^st? '*kx ^ 'S^tfl? c^T?i fats ^rc*tc5 

(^O'SITCT l 

O Iwn «9 

^®lt^ ^I'SJ l i8oo Piu'vii »lft ( 5 Tt)-^I c«(c.^> 

'ailijl^ 'S%'5 a) ^ T5«(J 'HCUC*. Ri>«^ ^'U«||H CT 'Sllfllffl 

fi»»h ^iRI^ «PTT*t OT?f I 
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'bi'fc 



yrbi ^ i 

. ^ft*R ^RTFt, ^5T? '6‘ 9 TC^ ^ 

osuifvb<M$^) ^^ITJ csmx ^i<f^$ ^ 'G ^ ortpiTCvs 

*1^*1 'rfm 'Q f^nj ^T? ^ ^^l(/l ^l(R <lC®i ^C*i I 
^N^*i cm* (^tf^s *ff%) | PtH^ *RJ 

C*tf5l mtolt-ta C^nf^R^t ^1? >ilt<H> ^M^iw ^SflPf I «ff9 ^T^T 

cerjlfiV^ fa>^ 'STHSTRI ^HvH ^c«ir 5ff%'©F® ^ I WJ *i<p«i 

csmfe* ^c^i ^w*ra 'anj ^<p®t c^irf^t 

^ICW ^^IcH fow 'SfflTf ^C«1 *FR ^ | 

6 u&tfjiS-* 


trt> g b* *R* *■«< «ftCT* *t WK U l 

'$T3 'aj'QK Sc*l|lfp'0, «wf*p5 9 

4Jlft?H, ^®#RJ HHIvblM | ^sH *t*?-4?J M) ^ ^I5IW 

^n rc?ic^ c*f, *i^°i firf^RTt sjl*\ mu? 

c5<PCU|f*1<P C*3^C^ ^RTC*t I WWwI^I TO1* 

C*F*ft f^W *5toj ^RTC^S ^RP I v£) 7 TORM^|e , i\©|^ 

*tf^ <i%C3 qjl# <tftw <t c^Tw io wPSftnJi* <ic* i f^c*i^ ^jpro^hi 
WC3RI fHCb ^3^5RJ 'owMbflto- *tf^ 'G 'qfS^t^fa <4f^ ^W®! ^IU> | \£| 

R^IvsSfftvb ^TT^ §t3*tf^U <Pt®1 ^W*t, 

'G ^ I ^ C^TWT ^fft fastis? 

Cd^S C4M ^srfij^vDfl ?f<R^t^ Pffifawn Rtw *fl^t 

ClCTl^? PMRM C^C?ra f^ ^ TIT?I l ^5tW OB'fc'W RBI ^IREI 

f 

^ f*i«iir»-flf5 fact)* ^ftw, ^cn '&& 'Q ’iQt“iw »tw ■*nn i ^strj 

^ *r nf*r$ f 5 !^ ^fs^c^t 'Q^fta sfn^s 

^ ^ C^H f^t«f T^R ^t #RS froi (R%5 C*J 

^Rl^ ^WORT '5|lC«|«fnft R.WW v lRfS'* l tB*cB|(H4 Rl 

WWI5® ^ ct ^fi'a ^vfii^ orf l ^ Rui 

Rct><! f^C«? ’•trs ^t HlPl«Pl I ^|? ilt arfaRrtl li^PT >s ^5ta RS?J?t 
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Reah 

lipn^ni a R^iRuis -i^ ^if?^ t®R ^' r ’tT^ i 'sn? (£i £®R 

s.t® < tr? Rms®t '5’t i r T st. J $RcHi'H^ ^iic^RR^ 

t*l<^>lT5 C s T , *f®TT t'sR ^ v 1lCs I ^1? CT 4!<t ct 3. OT^tt "^mi, '3(lc^?jFlR'0WT 
C^^IR 'inl^lw RRTTO $*I«£C«1S J 1»j|'«^lc e n R'IJ'iS I 4'OlC^ 

^jr® apfi^s w^imm* «j< ^tjrr c*i*Rn i ^r^rR?^ 

^ *niCT?f om^rt ^f ^ic^RRm ^rtw*t <oc^ 
CT'qwt? wn^pf fM^® « ^triR ft 1 * 1 ^ 1 :® i 

, 3rn;ff?rRfR? ws'o c3'*trr Rrtr *iR«iRp'» ^ ^s[*rpn , tfR 

^■<fc(.«'l i 'SfTC’R Rf3RF5t u}<pcS|R<p ^ *tR$V»H*t«ilw> 

«H < T , t«i'Q 4<i <jR>^ vjT5t > ® (R*lt *TR i Rt*tWTE? '5fft?R rRri 
■^RSWR Ru>$ '5T5e ! T, ®ICMl *fRr® RJt’RR 

<ifr> «Rt3 i 

•‘jRfR ^'sj'ss o*tt& c^fS ^I4lc<i<l RnH't •ihl'slw 

I CRR, SRcis fl'S? R%?>T <?w C<Rt?J 'SJftR ®I$R® 

555 i fifJpR wRcil ^aiTER f*HT, "JjKPPt 09 >f RR'TR '^I < pIc<i, <}RfR 

» C<TCR ’trPraTf^ ®(!<PIW I RtS C^Ptvrt'O (TFWt'S 

rRsxs 2||^>fvo<p RJTR I CR R«J ®j|?PliC'0 *RR ^<lt«1, ^*hR> RT 

■•MCRO ®IC*f^ '3T5RT <Rt RflR f*Mt Rt C^5R C^TC^s t<iRc,*i ^tTCR I 
CR RR ®?R , 1IC.'® t>C<=1 »1j|>1 *3 C'OtRS WC'®! £j|^R)<P ^I^CRS ©Mi 
'ai-pWR i RR«tt R^t«f ^SRtR ^R'Q <lR<nRi>'© ^g MR RRt, 

jto 1 1 ®’*R 2fM ’*RT®TC < 1 RlfiJ wci rmi RIR i 

& <Jy*<$£‘CS$\-r 

* 

b"S j 3 . RR 'Q ®h t hi ^jl^n rtcrt *j*«rt *9 va ii^*iiR»^* 

^WST'fTR'^R I 

'siiwibj ^rtuT®f&? R^c<j *m* $,<t i i sn'9^$R 
'0(|<.«llR'© I 


o (j<M> jOj ijCjib-r 

V<\ I vfi ^ 9 *R RH 4WCM I 

^lc«ilt» ^IsIvbIws R<icg 'i||g|'® <t l 9 «l S ff8, >brfr 

’iRPl'i-8 «1RI ’3n'€T5R ^rWlfb® I 
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'bibr 



i 8 -<t Pi Pi ^HlR ^<N*( ^TRf '®N*fI3f c^roc*!!^ *pRI 

, =TOfrra ^tor i 


* 8 i'bs-? ^t'Q^m *N $%TR foprc*t? 

^JNJt WC5.1 ft*TM ®«1 ®nc«ft *t<nPf TO 
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1. G. Usher, A Dictionary of Plants used by Man. Constable and 
Company Ltd. London, 1974. 

2. The Encyclopaeda Americana, International edition, Vol.-ll, p. 
193, 1979. 

« 

3. B. Brouk, Plants consumed by man. Academic press, London, 1975. 
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*T|4siC*f « Tt*fa1 '4(I^H ) 8ftWiJ WlPwvl ^ <fft <13^ 

2f1%f?^5 CT »^'3»'©tc < 5 *1<P«1 ©Mi R'MlH^ 
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•^PIJ %T I ■SRRT'I (Big Bang) R?RR 3 PT5T RRR t=0 R*R Rf^i R^ 
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fwsrm <mu$. \ wt ‘nra’ ^ ^ 

^Pig^ g r nnnn ^srj nft c^h fn^ nu> inn «iw'3 c^h ^’tn-'j'f 
*tfnwn ^5^5 ^cn nt i mr?m^ nn-nHPi^l ^f” 5 ^ ^ 
njfem*fn n^irt ^ 1fe? « «fnnj£5n cjfgu 

c?tr wpiwi n>m ^f vot sjb*«fin inn# »r®n ^f£ n>ntn i 

4^5t, wt’tT'sTjfes ^nn Rn nfet ife® $nn>tn i nt^nt 

Humpty Dumpty (^<pf5 ^vals nfej) “Hip fen CWtW? 

gpxjef csram^o ^i^rn fen wn i ^rm vsit 45t fewn #st’ 
ntn^ ^ifef ^nw i 


’WT^a s 

1. S. W. Hawking, a Brief History of Time, Bantam Press, P. 187, 
1988. 

t 

2. Ibid, P. 33. 

3. Jacate Narlikor, The Structure of The Universe, Oxford 
University Press, P. 176, 1980. 
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s >s <p|5c<p ^gi ohifn 'slew's ®rgi egg *n i 

^at ^rnrTof^ Rtqrgg ^fwrtg? ^ftre ^gng ggn gg, gt 

§v§® fg^t gjtgjig ®fgj gt 'St*UW|vsI-sJ Wtf? <TOI I 


fg^rtg, ^tegm ^srrfsr c^n«rr c«fw ajprfl ?’ ®gg^ 

$m *rtg ggg eg gfgg sj'Stgwg grgiBt ^grr® *m 1 gnggt gfg 

gtgrrg* ^ritoog fg^g* g’agtfg® gsfg ' 373 F 1 gBtg 1 ^nggt cggt® 
■gtB ^gg ('srt) •rrcsr is<>sh s)HfS<(> giyi 'srrc^R 'To ^gt Bggrcg 
■‘>rf%f&vs 1 gj%a fsrsirCT B%fg® eg, gfTgr^ i !(ww (^ri) gift 

csfw 3 jf§ g>cgc«*g i£R^ «R ®T 3 <K^<1 aR>Bt ^?*t ^zg» 

fgtgtsg-^^nR^ ®t? gtgj gtg -kijcsr « c tr#i 1 f’fag ^iw<pfi 5 
fe^ i g reg ®«it ‘eg* ggge^g’-gggitgsspi geg ^c® *ntg 

f^g 'ai i cj i ^ 4 fe^ -igR ”Tt vsmni fcgt^g 1 ®T^egt % ^itpk 
q> l 5 t<p >8 mJ( c*tR ^TT aR^ fefg fgtfSr« ®iT® ^TC 5 rT 1 gTHHlB tlwlfi-P'slw 

geg ^t® ’fTt? I 4 WPR ct¥t^ra Wt^fgg* ■'W^ 

fg^tEgg ^fcgcajt gi^gr cgc^ 1 

cp 3rspj '5nt«rf% '!>iiiitc i ni <5«i(.^ eg, g® g® gRt c^iB c^iB gRt gtgt 
?tf^5 aR^ c^fB c^iB gs«n ttlltil! ■55a «<! gRt gtgi gt$® 1 ajggfo 
gs'tiwrt's ^gRig ^gfggs^g , fg gt 3^ gs«n gtgt gf$® 1 ig®Ttg, g? ®?gt® 
fjj'o rg fgf®^ ®g gt <#g cg*n gtg ggte<g *tkg s cgtn, gggtl 
ogg?. R 5 Q>?ji>), esnBg, fg^g <3 c. 4 !?iig 1 c»nPia> gsgi? ggrftg 
cggr gig, cgigMki^ (gB'»'»lc<i t!®^® g^t ^r;, c^gBgg^g ^onsH, 
fiSGacgi 5 ,'silg) 'Rfe° ?r^’ R»Tig ^=1^* t^prtg 

^ ^tt ^ 5 gt.lM 1 cw^cM ^re*ij 

<?f 5 ft gnrfg 1 g?.^ 5 *ifhFtir w ^0115 gt gjMjt 

^t g«g ^ cgm ^1 ct, 

■^gprsi^ ®<*rt RS§g, csnBg, fa< 3 g t^nfg) 

^i?t ' 5 (i*f c^im¥, ®i 5 h c^m^, 

B«t t 4 Ri 4 , gBg <.<‘|ji!<^) aRt. <Rsm¥ gjiusilg^ gt 

g'^rt cBgsg^ %gt? nt'QTrr cnr^ 1 giui«f, gR 

^iprt gn^i gt. g# ^fin ^ ajcggc^ 





www.waytojannah.com 
















































Mo 


<?nt m i ^mt 

^t Tfin <nw> <k 3 



3 JTJ ^T?J (^ff 

Tim i f®^ f^w<i ^t^tnt ( 7 i, 4 ®ttm ^ smtTm *f% mimm 

^ c^ni tru m i 




W^ft TJflm m, ®^<3 rnmt ( 7 T«Mr® faST 5 ! mfs I ^'Q mt^mi 
(TtPl m ®^3 mm<R ®Rti? 'S'lMl'il® ®f? I 

^sR^fSaR^T?fT >5 ®TFf<imt Tim <m- 



Tff^ ^ Wt t®fs ^ ®im mrr*tjt ® ®mtfR t|-C® < 7 HT TRim 

mmiom ^t*jT?«f 'Sr*rc® *fT 5 t® *fnm i f^f mtf-* 

’RTCTfa CTRll (TlfS ■SfS'fOTNj ?m *R I ^ r *fTCT *lf'3» ^flRrTF 



^ <ttc® <> ftra, tit wftrstw *ffe ^*n*H mrR's c*r*n 

trir m i ^snt?, Tif^ cmwt 3£® si$® ®t m csrr mtrrat 

fl^W M® £t^J® Tfrf% ®W C<M 
^rt^rm Tjffa Tjitwm ffam <mmi m c®Nt W'Q ^ 
trw ®- 5 R'Q Tim *rt i 'snnitw sjcarem ®m fwt® mmi i 

*tftai $<jmiM<i faf®3 mm*tm mpgT^i TS'tmPrc ®<r rctr^ i 


^*nm<i ^*rsrTfS mai mmic«m met ^hj 4mf& 


Tins 


(Tf?IT Tims mt?TP| •‘PC^fD C'si'H Iwl* OH'S ^Pimm (Tf^tt rc*i 'oimitWiJ 
emm <m*f ctrb^ ftofit frn-m i sfsRm 



offt^t tr ‘^Pitn^ifa *tmfi>w*T , - ( R 5jf®rp1%® rwcr i 
Trim's <®3inm c«>mt¥, tr RjimjilH** toi'ch ^ra 

f^oi 1 ^ ^ ^R Tim ( 7 i, c^mr¥ ^ m®tmfH *t$m mTc^. 

m^K («i 5 t mtim® Tjm-a ©RU ^mt £®f?i i ®mc«t ^ 




CTWm ? ^5^® *mt<RealWU 'R^T ^£RS 5,'s<[f^<l>< SR5{! ^1 <pw< 1 ^rsm 
~$U5 tr^ C'sr*ilw'5w<i PiRer 'sRfrmm ‘Pwcs^ i mt’t J l < f c l 

'5j*rt, c*n<n ^.c'li ^m 5 ®! 'si^t rc®iI ■ 9 mrR < j ^c®rt 
PSQ 5 ^v, ^.c^h -Rc«ni *Bmi«pi, c^mt¥ rc^i P'Sfipii’i ^ >3m° 
c®mrn^<3 R«ir irtp ^RSMft't ’licio ’srfrr^tft i 

Pmmsm c^ttm Rivsicii^ tr© i i<i?pf& ^ 

i»m wm ‘RTpf& ^ i<j«p^ ®m^m mm ^r«m <ti ri^ihi 

rnm c'tjr Tim-^i^ t>'ic'»R Ttrtm i spwiFCT mpmt ^ 
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'siT« i T-$s'3(M R'&h 

?s$it \S(.?i<p ?tw? &mm ©iic^ i 

^ j T\ i *tj^ s ^ c tt ?t.?<k m i t»nPi<j> *m. *ti*m c?^t 

C?, ?^j!? 0SHIC?5? >3? <p|(.^ ^©t *[? ?R I 

w <&$ f5 ?n£twT sn't?<j>fi> <j>iJ>hvin ^ 

c^rrc#c^i wri «fl^Br f?*fH ^r© *rrt? ct, osmirIj? ’Rtsffi^ ^©i? 
■^n*nf '^rtc® 9 fiR i ^tpr ^jinf?^ ^tt ct, tow? ?©*ir «m 

rtcr Tj3f% c?r? iij<poi w?^i? ^rm?T <rw ?rt iR“ <Rt?> 

f^#Pt ?*f? f%^ ftf*fi ?ntar© <?m ^sit ct c?*r ^litcsn c«rw 

<f\©s[R ^ronf&? ^g? «w ^fOTrw Rqfe? 

*ffr® ^T ^© I ?strsjt, T£5T3 RT^C*tJ ?f*t ‘d'et^lC-sl'Sn’ 4??. 

‘osRiretW «tc 3 ? ^s? ^#i c*f?rr R ?t?, "©i^t ^isk? ^ 

C? fsfsf <i|Sc<P ^Rl C*Rft »£Rt %^<3 c^ ^SRI ?Jt‘ s H?fi> f^f 

^srtWsTsrf^S fialM? C«FR ©ikltfmW* ^©©3 

W %f^o ^ra I ^ <'S*<jf5 C^ ^ t*tt?ft 5 R c t ?RT ^^tfR kC? C?, 
fofa l ^ ? ffo l +tfifr Tjf^sf^ fc*ICT$t ^'G "©T m^S « 

■^Wt? ffla GRRRtJ R'G ^0 *tft? I 

q | ai l W a <H3H 4% ^Tto? ^R « WM ^ 4??. ^SfRTOT? 
^<m y T© %TTWgt 'Sfl? C 5 ^ Rfl? ©IRIOR GtWkPf© c<l'salPl<P 
%nW5T? ?*t?t c T ^?«0|R?S *kf©C* ^3 ^t ’SftWR? 

F5T3 fc*i*rf% ?s?it ^c® *nca i ^flrat «* 

f^5 ^s ’0 £ tT?^R Tf?ft ©II^KC? 5 ?RF® w 

^Itf? I 

6(5^3'^ 

8 i *nft ^n^jn ^*t s»<ifV^?t? a^i? i 

•ifiar ^?©i i' (R ? «irs ^pR?5 *%tf?^r wtr’c^ %?r gt§’ 

©l^ll <PW(.^ I 

» H T I? » 1 f^f? ^fT ?n>? ( > i^ e i) ^ ^5 f?f^ wst ^ ^U' 5> 

^t; >£R^ ^TC«f ^5, ^WRI'oRR ©(kR'* wI5 ^ I ^ 

«>ic*nt%^ c?, ^?r ^jtd?i ?n^5? ^ff?rc? sim c«tr? ^ 

•^d? i «ir»Rh? ■sjre, ^ ©n?i^f5? ?jt , <tn ? 5 ?^ 5 f’tar >i®in > ’ 

C’fR't ^?t 1 1 
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ftvSsft 


'SfRRl 0»CR i><PWl 5<Ptfll R>RH oiI'pI'^I C 9 fR c l4l?l” f^CRtR 
RRsJktRR ^Rh RJRt'S RlRtR^S 5 ^CR t ^tRF® 4RRR ^rfR<F®R 
R#k \q RflRRSsaR ®tRRR ktR ^o ^R Rf RRR^sf RJtRJtF® ”Rg 
'S&M I 

0©t^ ^<pwl 5<PWl RCR RT'SRt ^<pfD ^(R^ '®R 5 ^*2*f R5Rt Rf 'SflRttRR 
mf^7P Rf%fRR® RES TC?R^ I i£|R WRj ^RT^RR 4R1 (RF® 
RfiR I 'Sfe'i RTUStJ ffcSiR CRTRt C®R %RfR 'Sf^R ^tRR 3R I ^ RR 55 ! 
%5?R RtRI C4R C4P#R *f^ R^RfRRR RRF^ (RRR CR*S£R, 
RtR£R*R, WTlt, RpT t^TlfR) I %Sj CRR* <RR R'GRt RTRtRTC^R f“IR>\5 
3F5W RtfRR WRCR Rffik R®kR RRR RRR, ^TtR 4R t%R*5 i| lfi>M> 
C®F3f CTO KR RTR 4Rt 3JCRR ^JtFRfR RWPRtR RTfik $RR RtRf 
R=CR os 10=1 I (R RR SfHIt f®R RTFS '©TCRR CW RRIRRR focRR 
CRMR C'OCR Rfa>T (RfRCR ^IC^i I '5W71RJ RT%R C**^W1 ift 

feRTRlR (RffR 4R RFRORR RTR fk WRlR^o qtRR ^f§ RRR I 
'SrRfSf^R^sftR f*tR3 RTtRR fRfffaR RtR CR£R> RRRFRT CRiRtR ^[ftR | ^RtR 
RRJ^ ^ R0=100 3[R ^CR ^kR (ROT 5<iF® RtR> I 

R^StRF® fRRTRR R^® C®£3f RTf&R fRR CRF4 RRlR RtfRR Ri'ff 
CRfRR ^TftR I CRRR ®lft R3tF?fR RRRfJ F5ER C^fepot ^RRjT ^R I 

'5TtR s f%4 RR'Q fRF’SFtR't RltR ^5ff%f^® fife's £f<^1%R '5TRFRR 
RTCR WRTFfR RTRRR ROe iiJR° fRt^tRlRR W ^tR 'Q ^ 

R^C4 C'OCSf l^tRT $4CRl 4tR CR=£R I R'oRlcR ROotR^fRRTt 

kRlRRRR f^TR 4CR*1 CR, «if^o ^3, RR, ^5^ 

‘'Rc'k ^TtfR^^R 1> l* 1, ^ < 2” ^4fl> RR'Q fRT^lRtRR (RRHIl -Big Bang 
RTCR RT Wf R*3RtfRSs "5^® R^CR ^1R^ RIll^, RR®T, R3t<f 'S 

^ ^JVRI | 

C^R ^r*fj *FiK*fc vawiCilWMW ^ •$ I ^ 

*lRHl ^'Q’C 5 Tf ^vlfDvo i ^©r'^lMM 

f^*fH 'Q «i) >)4q ^gf Tpjfs | 
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f?r®T%t e t to tor ct, 'srsiftu TO 03 3pg1®3 , #^ rc t 

31033 m c to m ^ toes i> ^sifto*^ «ff ®15 ^ ps*fe *rf®fi» 
srai*w) to tofp ^° s *i cto 'sf^ps to ^ ^t tos 43 

«t^ 3^3 3103 I WfW 43fi> 3^3 TO TOS Wt 43 TO TO313 

*tft ^fsi 310^ is w <3131*1 to toto ^stf^r® to ^ 31 3 o®i 3 
fro 333 c^ro i TO313 4$ 3 c fs5$r croi 4 &i$ TOft^ 33 ct 

totor, sm o 0 Iron's - ?!# (3°k) 43 ^nft 1 4$ ^ 
3#m 43 S C3 <i## 31331 C33 CT ^^lf<C^3 W TOt 4331 33^13 
^ C3*tt f33# vs|<f^a #3; <^3 3W 3ft ^5, 3ft ftft®, 3ft 
vTOTOT fS 5 'QTOTO 4 333 3S,'*1 3131 ft 5 ! I C313 43 tj3 3#t0® 



33^13 31^ 33 TOft* 43 33133 facTOO'*?! 3<fK 33HT3 (Big Bang) 
■5rt3K3 3 1 t|3lf33 TO «3* TO 43t 3Ttft3l033 «I1 < 1 W)'oI ^ * 
*ft^3 3%3 sfTO TO I 2}TO TO# C#ft3 *tft S«H 33133 *ft, 
ftjje, ^3#3 *tft, nft 5 *!^ 31=1^ *tft « *J33 31*1133 *1% 43131 

33frP5 33 TO 130313 #3 I 31ft® ^3#l3 333 TO! 334fft '*f%3 313 

,<13# 3^ 3*33l3*f 3TO 3TO ! 33W1 0313© Ctf# 5 ! 

'Q 313311*1 31301} I OSH 431 ftftTO 33 C<llt , t ^MO 5 ! *tfft 

TO«f «^3 3 1S3033 4113103 3#3 303 ®3* 303 I 3ft-43 3311 
(Plank's time) (Big Bang-43 *o" 8 ' 5 CTO 5 ® TO)-4 3ft3# 331 
TO# C3tf%3 3ft CTO *533 TO 313 431 4 333 ’131^03 «** 31 
®33 *#3 3313 TO 313<*T 3303 3T3® TO I 3ft! 13^30*13 *tft3 
33303 4 3353 *J«I3 TO TO C303 3103, ft? 333 «*5®03l- 

3ft<*4 *tft3 31303 3l?fft "TO TO® 303 I 433 W 3TO1 3jt^lU 
CJI3H3 3031 «|33 3f03ftTO ^J# 35 43t \*fC33 43 «(TO *tft*fft 
TO TO I 4 333 #33 2131033 303 3l1#5I C333131 13%^ 31TO 

9 

S 1 t^ c t TOT, OfSR C’lI^H 5 *55 
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®®8 


%§R 


l <fl$ *|JT%I CW C*TC ’T# fRlMW 1 ^ 

*m% c^m c«wc#tc^ *m% 

■imarsi 5jft i ^rf® 5 c*rcs^ c*Ft3 c^t c^t *1^1^ 
*n?ft ®Tt SfFQ ®f*l <3 ®H ‘ 3 TTC«f tf*t ^ ^C 5 ^ ^ c< ^ 5 

«nw i *nsf ®t<Tsnsit <&5 ^c® §d& c*i c«n^ ^ i c=i i 

T&sfis rs ^t® *m i ^ , 5i^w'^ H^csra itc 5 ^ fk^rtRT 

I ^ ^ft>?I ff*n Rt f*f® ^® ^ ®kM 33 ^<-3 ®t 1 W3T 
'5fCT?s c^t ^r I '©T'^fsrnsjT 3*R iflW C^tf& f®6t R»c«il<il(.t>^ 3 RFlfiRl e f 33 
vo-?R ' ! 1tPfT c tf^ 5 sff®f3RTt «?P 33 I ^ 3^ 'WWW f^sfi* 
f^rca? croi ^ vprsntpfi 3R 33 ®1rc«i c<j»tdj 

^T*mM ^o ^k® *tTC3 r c3 ®i 3#»33 sifoQHJM 

^ 3Rt3i c<t«H3 f® v^wffa 3rc*f? 'Wft ^ 33# 

TP^a^f Eileen ^®tr® srtCT 5 1 ®t*rimiri wra 3RT§t 3£3 3Ri 

4 <*° C3t3^ 33 ®Tt ^ “<iN 5) 3133” (Brown 

dwarf) 3TC3 ^f%fs® <Kt 3E3 «HW ! «<RS*f ^R^RI & 33*3 

to C 3 ># c^nf& 3^3 3 C 3 Rurh 3 R 3 5 i ^ 

^pjparf’fQ #F C3*f 3® 33 43* ^ f*tES3 >.88 «®f ^ffera 3t 3t3 

_ c»(3E33 1%fsr&) ®13C3 sjp <^3313 ’Ritf c^5 'Sf® 
«twn 43* C3*# f®£t m, ®* R < imt c tf^ 5 

33 I ^’R Rl^.Ufik'st'i ■»tjlt J 1 <fi‘ 9 fT3^® "5^1 I 

^ta i ww a 8f& *RPl1t f^® RPl«P> 1 

<jc?ic^ f^fai^ o.oo ’S.'SPu’ Rt ^rstcsra 

>>Hsn<J C^ (R^t, ^ ^ < 1T3f^© ^t 

r^tbp ^ i tos i cs r f^rcnw ^*ii'0«^«(. e t ^ ^f*n 

fatg^ cf <i j< ;^ ® ^ i ^ g*f 5 '“tf ® 5 faRTI%l 

■^?I i ^l^ l «f>§fa *rf%» <ij^ R^B'o <p^(.^s ®Rl, ®TR ?rf*S 

^s cstt i «re?r ®t?RTsu ^®flrr ?Nt ^ 

(H TJESJJ i£RS^ >)V|«!<) 2f%k ^RTT I 4 

<v£R>fi> TOI^ “«f i fR '0(«i<l®f »W3J” RTW ®rf®ft® ^ l <R R^3R 

f5fg |2j.(5<fW f*IW? (critical mass) , #^t c t <R*tt R?J C®*R 
TOR iflRS’t %f®%( 'SR^RJ ®n^n?R gl®Rl i^oo C^ 





i f^jf C*R <T# k*| f?#)? c Wft 1t f% »l ^1 ■<P^Tfi lt ff^ ^*EJ ®HRTt® 
j g^3( 4^5 f^“^p 'SttWCT •'I'cj'HlR® ^ li)??. WT® C'T’sfTTf I 

'SR^Rf ^<pfD ?WKC^s “«iH c^®j” *T^31 <«1l I *T^3R ^T 
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R«3h 


wxt 


'5^*1 atos ftfaara arat ato <sn\ ^a mftcas 

^tc^rora-ira ^ri c i ataca i ftfaanraa ca*# ^*a tom 

4#^ to «a* to, to ^ *rca ssito afaatca a% t 5 to faro 
stress i §aa iias aataa arf^srst faarai anra i aaa 

a'ta l to ^ ’afto TO «a* TO ^TO ttTO, f^? 

taara ^ rctoto ^tsri $*fa to ^ i wi % atro at wfa ^asfiJ 

Cepheid T 5 a-iia 'STCMI TO* I 45*1 TOTO iflWfl* I’WlW* t5 ~awtta 

v£>(<J<M •TTC 5 ! 'blRjft 1 ® ^>ul ^ I 

to aifto afato a% t 5 a? ^to TO atotaaa ’J 9 ^ TO 

to cto (Tic® airo i 4 aaa ton ftoa cas#a TOf <raro lira at 
toto aratwsrca asgjto to at® i 4 aaa ^rora wtooi 
to? to i ara^ io® ^ atarta catira ca aaaTta ca# TOaa TOto 5 
■ iai?f ^ 5 tcyra^ra aftaraa ^ roro ara iaai « aaatta ca # 
^raro ii ia>Qivs to isra# ag ^ to atta> cft'tta'® tfrargr® a? 
area asar ^a i ^ ato toafito “ctvs araa” TOaa ftcaca 
afafiff% caat ^a i Critical farea cro afa totsia fatsa afaara asa 

^a, 'afro raaai e tto sjHtfa fastaa to atta ^as. ^aaa TO faS't 
asa to at i arof^ iota totsIM TOf totaa araro ara 5 aro ^a?. 
to to %®a to area* « ^ aaa to ’fro 1fa® aracaa’ 
^tacaa ca# ^r?ta fata afaara Htaa ^a ^ai ^raa TO^ra 
sipto araro ^ iiiasT>t a® ftara ^fiJea 1 ato® ^a i 

afa *m<a a fto Critical ftoa tsaca afro ®ta tors ca*ft f^ata 

aa, aat ara ^caa ftoa bo «a TOja aro^fa TO ^ ca^t to 
ca vot ftoa ca# ^ficaa aca 5 w arai tat asfla to i araa 

a^2i to fairaraf^ afto ctot ^aat sra« to, to afto wa 
^nsjiga TOaa to 5 i «iia>faa> faaf^\®ia» a&ara ^ 

fata atota af^ fa^f® ^a arw cat«t (a^ai tora->5a ^aj aro 

to^caa 'sraj ara) o tara carot farroa aca i a^caa toto 

«Raa iiit a°ca>i m srasTOa aa'aica 5 c^ca atca ^ai aafa^cat cacaa 

fro to fro areas i ^caaScaa ca# ^aa^ro torarraot *fl?a to 
ara i <iiTOn aaatta-c^# ^tjaa cattoa alia ir#^5 to toSa 
aia to i ca# ^?a antoa aica f^rfjp® to carat ^®fa to i carat 

atoa C5cs? caata atou® to^a ac*u TODf?. a>ca caa i aatara c^t 
S 5 ft?ro ssn^ to caca li)^ ss# araatato c^t aitjaa acar 

^raro aro ra^a to caa tfias. sra« aT^t^fto ’>®aaca fat 5 to i 
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'bO'b 


R 17 R 5 R# ^ RT ft^laR W*nc*f ^ | RRRR R’fcqw 


Ml 


^3j Tflw wt ^ i 4R «ciR5. srf® PiPit^o^ 8 

ton rr^ i <4? Cm 3 ^rnrwra ^r# 

VRRra pt\ 5 T C^rr^ RtRT RfR ft'Sjal Wi RRt«f ^tRt ^ ^T RR 

^SIRRl '©H (71 GvStR RTSRR 1 ®T ^ ^fft? WRH «HR?7lJR (TffS 
G'SfRR RRH RR I ^ PlSIaH R^ai R^ aR> £RG ■*l%*tT^t 

wans 5 rrr Irr Jr® girxsr r>r R’^'lR ^ 1 ‘^^' Q ^ 

crrrssg rjr ^or rrr vi^r?i R3 crr 5 ^ rI5«> rrr 

WfRR <FR I ?j3Rt° H^R ^gspRRR'RRft (pulsars) RttR 

'6(f®f^'0 RRI '3R I 

Rfp) -^3i x5TR>q CR^t ^fho ^ RRt RR> ^pf fRG CRRS ioo 

«(9R1 iooo 'Q e t R*tt, vol^W C’Sf'® R1RR H*^ajfi> ftSjaH ^iflC^-EJ rI$<r 

««?7(2n<3 ^r?. RtoR Ri^faR* qgsRtRRtR ^fto crr i gtr 

i<]GRrt ^T5 tol (71 ^5TRRT ^f®R (7R 'st ^RR (RFsT •^‘PlD R'S R>tfi> 
GrRTTR RR C^t I ^Kf»tt ajvs RR RlR* (71 4RR ^ 

^KtoR r$ crr* , $rRRt rQr ^trr> to rt i rr^ 



<i^ra 'oi'aift's ^r rr ^i^rr ^-ac'o rter 

4 R?. lifBt W ^R RRR 4 R r?.%i C«R^ RtRK RfRRH f $ l« ^r ^Hr 
vSfsn RRTFS RHR ajR?. rRi-sHr^-I GfR^R RW fRF® RtER \ 

^•sMRG^t <ij'ol'D 'STIfTR. 'olilHI G||<>|*t>l' 8 , ^)R> g|R\q ' 5 RJRJ R'JSRR^ 
^(RR W RttRR ^ ^ W i 1^® I mu ?\1 

^ 5 .rr, R^at^a?, %rf^pp^, « c^rtirr i 

4 t^ 'Q %RSpR^. g ^T 5 t 'Sp C^ RfRvS 

(TfRt Rt?f Rf ^('G Tj7 ■ 2 RR RC?R^ (71 R 5 % j 1\RJ^ »W3R R«r^f ■Sp R17R5. 

RHT «Rl<l 5 Rf^R^ G||«q\s»| <T>W OWt.^ I ^<pf£ R^SJ (^TR RlR) G aiR 

R^ai r^)r rjr^r 'oi<Prt (wl**rtc.'s^ rtR) Rpfiai^ r^rjj^. 

R°<Pl&H^R RjRRR R|^faR5 CRRRlRt CRiR 5 Rf^5 R(.i)C5. 4R” ^ 
R^Sf v ^]'® G GJp$R <p«q(,^ | RJR R^CZRG '»(RRR 
^«lR|[*R ( 7 R RR 2 j R%f^s G«^R ?OR^ | R^SJR^;^ ^Rsf^ 
2 ff 1 % C 5 VS to 
GIPhtRG^dM RiTR^ I 

R^ra ^(31 g GIPRR ' 0 (<lf^® R^R°Rj^ R^c< 45 l Rl^WG GfRRS 
RW RRR 5 ^fTRt RRT^RJ "fR RfesjR RRR | i£)^p 5 t C^ftWf R^F 3 J 



Rt^Ffar^ RGRR RfRRR 
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^TRT CRRR ^ WI, Sift W, CR*t RRRR# R**RJ iRCR Rffr® 
R^fRR ^g vq 1 3ft RTO 3F3# <ft3B ^^fsrrf^T <RR3R 

bBfaw <KR 3R^ CR ^S?f5 -W2R^S^I 31<i>fD Rv5 RR I 3j(^ <!(.<£ 

•W3|^Sf RW I 3} RR>«1 R^3 *J3j<P*)lsi '*tfe RTR1 fRUflF© ^ I 3JWR 
RtRJ \q -^g CRMI^B ^®v8 <1C*1C% I 

*j[CS!R RtRT >,oo,ooo RTO3?I ^R *f|£R | RCR OBI CR 3) 

RR>*t ^5 R^i3 ^©R | 

. RS^f § 31 r|R<J>I R« 1 C^ ^tlPT <3 sj^Wff*! fRljf© CRR n®TW 

^ritr i 31 >i<p»ci r^ r^fr^R'© *i^i ^(>ij *ff^t ^r i *<m $o©i* 2 ^ 

CRtRft CR ftl v ©jl^f'©g TO3 CRtR 5 ’HiltR^ f*T8RSB 3}RSig 2M1$. 

vsrf^ RR, TO R^R \ 5 ftR fif^Q 5 t*f 'Q ^©ft*f?i R^RRfrCRR RRRM 
HWf2tf> ^H'StHI ^fetR *fff5 3)R^ 3}R ^FSR c^TToT 'S ^pftR CRf^B ^ RR I 

31 rr>^ r^ *tTPT, ^imiRi sf^f% RiRic^ *)KiRi<p| r&r <ra I 

RW •WR^t 'Q R^><3R^f|R 'SfRt'©* 'StRT^TR I 
• ^.NI*Wr^ 5 ^r°l o R’G^ttR 3 )<pfi 5 ^^ToTtR 



'*tfe rtrt <5j<^i ^ram mIcr i *raw 

RRjfRFSfR 'Sj^sfv© $\5Pu5 %RtR I 3) rM© R*t c^lf&R'S 

r^tjrs f§f%© rsri ^crcs 1 ^rat^RR ^twr >6 ^r 1%^ 
©rmrtRR 'stRtRtRR r^r rRRt i 3ft ^trircr 2ftn >oo c^if& r 1 ^ 
<jcris> 1 ^rrrrr 30* ^wjr crcr ^ 35$ r%f© ^ rer rtc^ 1 

crrrtrtr s >i^iRf« crrririr rf* rrcrr c<fi^*i ^t*tR* >a 

| 'ST© ^ Rt'Srh C<p|f5 ^W3J, 

^5T3 C^tW'Q >00 >000 tJS C^t ”*tf^ **CV3 ^<^TD 

C^RlTO I ^^<3 ^^R<3 ^t^Rl '5 TTC«TR s ^6H 3|^ 

C ;> 1C<PC'9?f N Q <^^] <J1>I f^Rf? ■*lfe*TT^t ^t'S? I 

R^RB C^RHRtlRR ^f^^^ v ©l v£j<pfiJ 

rRR[ CTOI >0 cT^F CR^t 3J^ c^BWRR^ RTtR Ooooo 

^SR'S I ^[|R>t 4 R<5^B 3) T^5c=f ^ ^trrt*M RR I \©TR '©lt‘m<P 

^<?v©T 4 i^B^ <?<ic'© ^cr 1 ^ps?ra c^tl^ ^iccik* rwr 

CRRRtRTR R^C4 f^f^© RFRT I 31 R?FR C^FBTRtR ^fCRB 
’tf^R <^o% *tf^F© ^R^p© RJR t>C«1C^ I 31 v©\g RP5. 3)^ CR 
C^lTfTRtRR'Q^t 31 , ?R'Q RTR C4 CSj RCTRT^ fR^t^l^lcRR 

^R3R^R I 


^f ]^3 8 

1. Year Book of Astronomy, 1983. 

2. National Geographic. June, 1983. 
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#©IC« ^E?R^? <P*R <£RI W ? ^tft tfT§ft 

fffCT 4 ^*1 £R*j? ^53 ^RR ' 5 RJ *jR( 7 R ^Ri<RT cwHcs* v£R 

^Stoo ^ ^ w^ift% wn i ^)' 3 r^ sfc^ Sw^ri 'SRI 

^t*R G# fwl^l*l <ljT3>0?<] Rcalfevs) C3t*R^ | , 5R3J 

€(^R)C 4 ^fHt < 7 T*t, ^Rf 'g c 1 *?T« *fR 3 I 

ipRt b'jfo *rfawf&^ 



*P*K3Rf HSJRxsIc^ ^TR3t'3 <P<11 C*R^> ^TR?f j C^R®T *[0 ft\*t *rsr#a 
1WR ^7f *iwii (7ft < ^W '©£§’ (Big Bang theory) 

*rt*fR tft'® 2 rr <pc^i^, i «2ftn ict ■*f® c^rfc ^R^t *rcsflte 

^F^R^ *Khh 2fR ftfo\o\»lc< R>3> tftv© €R5t*f I 

Red Shift S C^Cfl C3*t £R[ft^ 

<J>®ll(/pH*I ft\*t '"!>© I *?)<.'© vtiftfo I vfj^sfij fij^f^cv© 'aici^ 

C<pR *W3 ^T ^RI*R C^R^ 5 ^iRI 'silC c ll *r]*f ^RTJ *R3 <R*f <PflR 

C#*m '5J?R^ I ^ | jiH'ST •i , *m (TR^s ^R^Tt ^*1) ll tft pt tftt 

cSPR?w*t feR <p«i "2R?r^ ^n ^1(711 wri ^ic^ii^Rc^<j cutcS^ 

s|R)^R <p<5i ^rtn i 'aiiwwJ *toR>c v ® ^rt^W^r^tr® 

(7R^> ^jpfl ^lc«il Rfojj fcfWJ 1 ?^q ^t ^ 

R^sl^l^W (71 t5*)RR Wfat C^R^ 5 ^lc«ll<3 ^ f&f^^ 
?W*f 3 £TR^*f I ^Rlc^TS PiVS C^R^ *W£ 3 RJ *\C$ 

^t'orrra ^rra *Rt$f f^sR^ ^Rsra ^lRfova 

(Doppler effect) -4^ *ll3jc<u WRt '^TtTT C^I ^R^R ^f2f ^4^51 ®TH 

^K \5^C^^J 2fR^ -TR ^C*3 I 

c«tj|R>RrJR 1 ®TR ^Rl'3^<p^ c f (red shift) <W ^T ^ | 

iWbr TfR^f ^TSfR C'SfJl^f^ 4tl> ^ C^oR^ (H.C. Voget) «(^ 
•i^c^J^ 'oilWM 'SR^fJ red shift ^iR^R ’^WH I red shift 


rtHitwi ^jt^ ^prsR^ \oT^rsnait, 

^t^R 4lilWI 'Q 5 tft ^^fj SfRI RS?f <PC^C^. I fts*t 

, 5f^»R 5 t radio astronomy RR^f ‘ 9 fRft© '"tf^tftt 

rc^cs^ l ^Rl T ®rR s T*R'Q^t^ ^ ^<jnST 

volc^ SR5%T ^ ^pac^H I CR 
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R« 3 h 

(71 Vila'S < T^ C5l^f froi *lRHI^ 

cUPiww fror ct 3^ 5WW f^F& c*Nr i ^ afgte 'sirm 

'STQsjfa C^fl^ <71 W'fil* R°C< > '® 



itITO *cra*t I instil (Radar) R adio 

[ Pica ’IIS'® ty^f5 ,p lQ’®l*J! i 'ffnt 


Detection and Ranging- 
<I^pnj5. (Tft^ *ff^5 ®-S5f WWJ<1 (frequencies) C<®>M 

' 5 (fslUM^ fc«FT 7 (wfc¥ ^ \« 1 J<IM ^«fl ^ I 

1575. 'fj] ^‘'TfWT^ ^ ^* 3 ; 7 D (Tft^s C^ 5 t? 3 f°C < K '®3 43 ° ^HTBI 

^©WsfM, 'J>(H>f?I, ’t^R 3>&tOTt 'S ^ ^fRt 3T3 i 

^Hc«H PftR (Hubble's Law) i 3 ^ CW H 3>MH 

(7j ^rfsnw? fw> c«fre r<j 337$ i 43# 

^rm^tsra 'Q 4? Rra th'S'sr c3*t-43 rc*jj 43# 

^Pttj ^5 jtc^ i ^r?n*ft«Ri 4$ rc? TrT'Q^n^ csrfw® 43 l j3^ ^ 

*rtTJ I (f^uEf-b) I 4E3>t 3f3C 5 T3 f333 3*3 33 I f33j3® Mount Wilson 
astro laboratory^ W 3T3m ’ftSRI red shift aP©T* 

3333 4t Plait'S 33 I - 




(Tiff© *ft t? CT 4 % C^j 
*jJ 3 I -> 1 CH t’tal 






^ram f rt^wc f tff 
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^8 o 


'*MMR 3RRJ’ (Hubble's Constant) RtR R^ ^f^fRtR 


^rtfr R<icbR t^?TR 3R 


rra; 


W^UC'dR 
4 1 ? R>M ' 


gRHRR; RRRR Rf®C<C^t ^®TR R'sRTR 'oH^RR CRt^HR ^RT R RRS 
vfcqfes "R, ofRRt «RMW RRIT® CRRt RRR R^TfRR (Big Bang) 
R5RT R?$ vo*R RR fR<FpFa RRR ^ ‘i>M(.RR RR*t l’ 'SR'PttR 
CRRftl RT^R RRR ^JR, R^, %f Rt ^*R C^TR 

'5flRR*T 5 T9^t 'G < ^PrfR rRs^ f^ Rt I 

R5KR (The Big Bang) % 3TRRR ^^RtRR WtfRWTR CR 
RSTfR^ RR PCR^ RR^RtfR® 3R5-4R CFRf RPR WfR ^(t Rf'W 
vol l' y p t T ^ 'Srf^R’SftR RRR ‘WfRfpFR 5 ^PT^ptR <PRR I f^fR 

«TO R>RR CR <3R?R Rt Pf'QR^RR R^tR>ffR SfotR R^pfRJ 1%R RRCSi. 
i£|R« RStPTRR bRlb'R RRR I ^ £f«tR O'gsflQi^ RTtf$RRR-'Rd<!C«i!R 
RtgR R2FstR RfRRtRR RRtR I 

%rCR R R bRt RRt ^R I fR*g PiRfRf WttR^feRR RTTf^-R^H- 
Wi'slR '®'3 '3R(RT?ft WfR RRRR>R I RRt'SRtR RRt R’^R’ 


$vSQ>OSR WSfRRi ^C®5 R 4R# RRWTR ^RR 4R# RR^ RRR 
CRRfR RtR CR>RR RM RRrSRtR crrt rR RRR CRRIR C4H R-'j-S, 
Rt RRR CR'RfR ^RR WRf^® RR, RRJ PiR T>tRt R)R 'slgCR 'o&'Sfo'Slil 
'Sf]tfR%IP® 'Rt 'SPi’Cil (TFRt 3R, ^Rt^RRTRi’t ScsiR R>RT RfR R ‘^R’ffr 
Rt-Rsff <iI?FsCR3 ^RR RRT^fe (geodesics) RfCR 'rI'»R>!> R^RsRlR 5 
RRR CRRf CRRR 4R# fRfRt RRTff^R ^RTR «tRf^® Rt ^R ^tRT CRRR 
f^R RRT fRR TjfRf RtR 4R?. ^T RWtR« RRtRRRR WtvSMlwtR C^R 
^RR Rt I t^RtR RR*R C^RR RRP itro° <£$ ^ , 1’ffRJ 

opR# RHF^RR ^RR 'SflR ^tRR5R CR^; | fiTfRpfR 5 RtPI^R 5 R^1<PRR 

fRRtRR RR Wt^R^ttR RlcR R^TtRRR fR^ '®^J '^'R^1 ,! iR "RRR | 

<ilt W( Rt ^3 ^tRt^ R^ICR ^R^tPP® RRR RRR 'g-'^TR ^RR 

Rt StfRRtvR ^tRR R^Rt ^RR ^1R° RRRR o|R»CRRt CRtWt RRR 
RIR K^t PtRR I Wt^R^flR ^|R'® f^R, >i)R RRjf^® ^tRt^ 

R^R RRR RfRR CRT ^R° ^Rt «fR^RR RR^ c«fR» ^jR 

RR RW Rt I Pf^tRf 'o|«.RR>®r|'StR $ %5RTtR (Alexander A. 
Friedmann) RTR ^WR R^ht RRt«ffRR WtfRRRR RRRR R 
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R^H 





RctR 4atf> 4R awR RRs! 

'aRIjR ^pl ^Rt ft'ofe»<p^ c t i >i«R) ^fsit^ 

R?fflR foR ^rf^fo^lci ^c^ci 5j c f?H <K*M I 4"3 4^R ^R®1^ 

RRH Rr?$R ^FSHR^ *h5c^ 4^® ’Oi r ijfDc v ® ^f® C«?lM ^C 0 ^ I Ctf ‘^wcn 

4^ ^>RlPt^ 'sR^l^fR 4R C^R ^}R <?ffiR I 

45tW f*p^jH 'Q ^R«i 4^R ^*lR 6 1^Vl R 1 # f%R £fR&t 
i ^Wf*R <r®t^R c'srjtf^R"^ 'src'sf^ 



(Georges 

Lemaitre) 4^R %3Tt*R <PW«i C4 ^pHUra 4^ R 1 ^ ^ *Jl4R 

4 <K 4 C^C*t ^tl^l 4 ^® ^(R ^f 4 R '©t^R 'SR^I ^It 4 t ^<Rt^ | 
4^*1 R^tf? 'SflR^+fR *R^ *flCT ^RR<© <R| I 4SS 

R^t^t ' 5 RRR (Big Bang) ^Rt ^T^rf&^o 'Sff^ S^tafR ^3$ 

(io*° RR R>c«il?iR), ^5f% ^r n 3 'SfR* 1 fgT^f%<l Rrtf^ ^rfR*j(*tR 
*RWt< 3 pr ^FSRRFR *fftst ^iRW ^R W RCiu.^ l 

f^f ^9 (The Steady State Theory) S ^8ir ^ft^T O 
RR"1 ^[%* ^R^H (Hermann Bondi), C*t1^ (Thomas 
Gold) * <3^ (Fred Hoyle) 4^ RR*f R* ?jR* R^J ^ 

1 Rf$? f^a ^51 *i«c«r fiiww c^R 4 ^ 

R^sl aF^n^t^ >T 2 pffR \5 ^csj t?c®ic^, R*? Rc^ta ^a*a (t=o) 

^RtfiRl C^R CTt 1 wKIh^iw ‘ca^R W ^t C^R ^RlR CTt’ 



<R*t ^r«<% 1 5 itf®lR^^tR 4^ ^iR* *r*rrt<fa spites *pc®i 

^C?1H ^Bl®f, ^iRfl 4 ^ ^r caw 

I 3Rt*M ^Ra ^Rt ffwtf <3 "ifo* R*tfFR ^T^Rta 5 

ci^l^ lt tf^ R^C^R 4^f& ^RTOR ^9Rt ^Rt fi|R>cSR **l %{A\ C^, 
4^ G-field ^°lt ^ I 

% 

O 0 ^i-blH^lwa ^pr«f« ^RRR >oc^a RR^S €Rt*t 

S ^tOT’nif 5 tTtWt 4^ ^RRtPR (Big Bang) 

RcthR'© ^Rsrr^p c < P2i' > i v ® R^ir®? 4^® 4^a 

^TW®! '^iR^lwa qr^Pwfti sftpR <ptn*\ i -^rrm R^rc^r R^iR^ 

^ r 

R^tr^j c^*i Rsrs^p i af5t R^itrr 4^5 R^f^Rr R - 

'ic 5 R°i CT R R^iR R^T 5 R appR Pi^iIot ^ 5 *Rfa '^' 6^1 
i ^lR<^TR *\m<-tw 4^R ^5 ^ wrtajR 4^4 
^1 ^CllR°l l 4^ ^sm 4 fq Rt^ri®r *R ^tR« 

I ’tJtCTt (George Gamow) 'SR^J^t^t C^T 
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foMi*1 -#11 -fa* ^55 <W5 l *P^TCffra %>TC* 

*m?T '3 ^ «jHc» 1 l 5 * l M'oluM ^ ’fS 

ftref w atm * ft. ft. *rf» ^ ^ «*rt ^p 5 *r ®° f^sf ftwt'OTifc 

^rc*n #*n fap«t i «iit»il«s»n cvr cCPiwh 


i|^R ^TTCRf C*Rf$BTPT (Amo 


**f 5 



(Robert Wilson) 0° 1%fsf f^TT'S^ tst^TSMI* 

f^epH %f -srBTOi?} (Big Bang) WTRHJ 9 ifMt c t TOt ^ l 

^ Wfa^T* “ffc* ’'SRP^r (The Steady State Theory) W 


fitfaftta ' 0 C'< 5 < ^ 5 *f? f^@T iflT 5 ^ t ><151 I 

. ^Rrm t[®, H^ aRg^t « af^-T&*WEBi ^*rf% s ^Hlwi W 
«j@?, ^aR«# 'Q ^f§ *j?rc^ i ^lons *t 

%t 5 $ 4 MI 5^031 ^ra fare%f 'aft ‘fl’R *f# 5 * ®tl 4 l<i 

■ p i%R <k<tc^ i wsTR <1^ f?wr^)?t i: t <fc<r c* 

*f* OT^TQ* ^<1 ^51’Rtan >o*° f®© R>C 4 '11'S*tO> CRR 



^ I L>\ | <£ft ' 5 RT 3 t* J (^lR J S 



^C^lfa * 5 (R 5 R 



R$Gj« 1 <3 ^ < Rt^ I ioo (TTC^ ^ 

vsmtamr ^<3 ^ <£t*t io* f®tst f^Tt's^tce ^tt5T?f 1 c«ffiR 

'G RvSiaH ^ T®T*rorara ‘ii<pf 2 i'a ^ 1 *h<i>l OF# 'SR*! OT*R 

fk9\m 'Q fafaam T^s ** 1 ritual t«tcHs 

*f R>v&uJMM '5^ ’TsRT'tf^F i£Wulf)'® , <H, ^10® 

» 

sJK<£ l ^f& C^liTH 'S ill* ftvSJH ^n^Qjv© %{A\ 

^Fpf5 f^PSTsj ^I^CTTCStC^RI (3# W *rtt<J I ^ fif^RTt 

-• 

SfT?J iooo C 5 n^ 5 'Q *fW 5^l^5 ^|C4 ^^Pltait io^ ftc c ll > Q?lltB 

■ ■ 

i?p ^ srfaFSR ^rc 5 1 ^t’Rtamj ’iBRHf ^ 5 

f^f%? c t ^ *Tt 1 ^ Copt'S»i, CSIIm, Pf'Stuc^il, 

C^t To R«l®f 4W 1 *W«1% RfC?Rl c t 



'Q 



f*i^ia«i 1%8c*]I^ss ' J JT?f 



fare* *<f% c*re? 


C^t ^? 5 *f *}*IWRva 
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TEMPERATURE (DEGREES KELVIN) 




'bS '5 



I * ~~1 MWTIM 




1 

_I 


■AT via TIMIMTM r//////^ »*i» -MOW 


ffeaj * § TT^RI'f (Big Bang)-^ *RJ <4^ W fwi I 

<t<r^Sf io «=w c*ph ^?r c®^ift %5 *t ^c® 

sftt® i£R^ ^ srfaRrf ®mian ®ooo° R>c«iI'Q?iIc'5 mw 'NM ^4^ 

w® <drc® i oa ?rsra c^ffs^ 3 m4jH 4 cwi ^fcoalteM ^Rrati 

i «cr§ ’ttffwm c^rsnai rI*i<pI • ? tf$® 

*p7t*f ca>oil^f® 5 i o i< > ®lt4 c^al'g® «.c® *4tt® fRit^ 
c*trc «rs5rfiR 9 tf^t t^rtw ^ felt t>«ic® 

«ttc® i (fe-®) l T^ppflrr '5|f$4®l ®T^J4 ^POt ‘Si>t ^INJI 44c® 
^Tt C4R ^RTW ^8f *lt4 C4C5 0*ft7I (TlTRf «SW. C^MT <7ft® C4lf*t® 

®4t^7fa 1 fe?r ®c^ wfa Rttftti ^t® Rfe® 

oawft '8||t*1I^W4 ^ ^CtTCS xrt 4$ ftft 5 ! ^5^ 4TW 

RlJ»)h ft®T I *j|c$J4, ^ iWfD 'i4'S ’° P IT^ «tn I 

^r*RT*r«^t * 4®f& *r4KTR ^[3R 

fasiQ® ®rre ?<fat 4<n i ^H4t c4tPt<? ’tto 

tc®t < $ttf ^mpn^n i ’rcsEW ®^ 

■4C4 CT ^Tt*rr^«t ^j'S^ ®n ®tft ^t?jt *tf$® i 

0 
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^88 



0 10 20 30 


TIME (MINUTES) 

nHELIUM 4 
-DEUTERIUM 

□ hydrogen 1 

(DU] NEUTRONS 


fSSJ-'S 


(Big Bang) «o fiRd? ’’fnwMfap sifisfsreita wt 

c^t «’fs ’$5 <^< ^ i 


<1^1 M | 45T i lT^ c tT 4>5l| ^ C*T »W3W9 5 T , t^5 *1^,1 ^5 5 tjT% 

esmHT 'O 2 |QkII 'S 

$,(31I ^Rft*W StfaFSt *33* '*f® ’f® 4^3 «1?J 

£flTT (too t4lH5 *lJt% CS^RMt 'Q ^Pi<p e tt xi^)\^vs 

^313 2jl^tc°1 ^5P (SlWR C^tW ^|C3> I ^113 C^t 
^ '©'©$. <*Rf *lt® C«fC?I C^TRJT^ ’if® l c<p)R<p '5«u.4t , l5l ' S| i'*£jJ'®l3 

| WJ® ^T?R%; CTt? %|%st (<?f|Wf® ^%£® 

<3 *tTPT) «|R'4j'S» ^ ^«f ^ ^ C4CS)< fk® 

?(?,■? fi>'® ^0© | C®#?J ^'*t protosun 

’tk 5 ^ ^ri ?TC$f5® $$ ^ i 3KC*fw Rc«r^ ^jtf ^'sin^ ^jt<T'G «rai 
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R«aH 

I TO<3 C^t *J3j<P?fa v 1'S(.n C^Tls %5Tf^T9 

^5 c*TO l ^nl*i^c.*id f^T ^ 

to°c<>i^ c^ *ife c 5 ! ^©f? ^33 

■qi$ f^T l ^TO Wf*t*rf^ ^<) ^T5J^? TOTOfa«> y£i<?]o<*l 

sjf%faRrra ^rt ^ tot TO:*TO 's ^lc«iTO froH toc 5 <w 

^imt <to*r ^totfto ftm *ro csrre * ^rc*n *w?t toU 1 

<2f^, <ipR OTi ^Rnl^'O'i f^f*f£ •TO *It 5f%f2RTI 

ygRJ TOC^ *tra I 

^*5 'bfaTO S ^ ^ ^ 

^ E gTO igrol^ <*H^TO ■#[ 

^ ^I^T ^gpTTO ^ sffaRIt ^TOtTO C$& TO* ^TOv TO3TO^ 
^35 -5^ | ^ CHC^ >i«Hi^l TO^R-TO ftc\s ‘ p fTC^ WTOt 
y^rm^TO Srj l fifet^ 4 ^fi> <PTO^ f%F^ ^ ^5 TO! I 

Tfpgf^ ntron o^rr to <ro TOf^s ^ ^aro^ 

tff3Rn^ TOTTOTO 1 TOKTO ^3 C*TO ^33 WliOTO <J>l<r^ TOtt <TO$ I 


^*tFJ5 S 

\ 
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Acquired Immune Deficiency Syndrome (AIDS) 





’lUPHTT'O f®ST 


^sr Rwfl tpw rai% *rcra?i *^*1 sr®r*F 

ww f^CTlf^BT raTC«t TSftim % W't % 





#<fR TTT ^ WIW 1 «mZR e t ^ra R I raR GllPt ^ 3 J?f 

<Wt®I ^#<fRR^R 0 ) ’flra IT 5 TS *tl 5 Rra '5 

a^oti vfj'SR c^h ^nRt sm^ 4'ser *n fsfwrt R^iw ^ 

<RfR I VOW $’f»I% RR I ^ i^bri 


^nrara ^ -snraf Ufa 4 $ ratrra fanw ^tfftlR ^rfcrf%R 

ra^tn raf’t Rwt ra^a (Centre for Disease Controls CDC) 

•pftfSra cr i <iiw*fi v 5 To ’I'GPira'o 'ora F$?f rat*ft c’fraR 
^ra c*ni?r ra ^tfteR raw sff^wiw rasf’n? 

llj-C’W (Helper T-Cell) «TT?J l^frara I 

CDC ^ raTC^ra -TTST ra^f Acquired Immune Deficiency 
Syndrome ^T AIDS 2 * I ^TW3 ^ WW ^W’ff'STrat (t ^5R 

tf^ira ^ >r<h^R ^prtfR »rara? raw ’fT^m ^ ’terras '^rra 

RW C*R PCP (Pneumocystis Carenis Pneumonia) I ’fra ic&Vi 

fti3$*ref \a ^jlRu.vlR'^liJ S.'b 'SR RWtft ^5W Kaposi's 

Sarcoma rafiW ^I4*'F3 ^ \r ^SR ^ ^*0^ "^FR*! 

i <£ft ram rwbw^ <M<qh<pi5) raR raR 'jpwpttR 

’fira^ ra*Hf^ ^ "sk^j 'bo ra% •r^c'r ■srcqi cri 



ri i f^ 



f?®i 'srnsi c^ira 5 80 *ikni 



R ^(Rt 'situs <*TR ra»H 

rarcR tf^Pf ^ wi ^tra? ^mR<* rat 5 ! sff^raw w®t 

v5pf C’fT® ’ftra l (fi»iR'»lra ^"Ktra 'STC*fJ PCP ^t Kaposi’s Sarcoma 

ra*fi cRraira^ aids rait*R sf*R e v*H fRiw R^rf^s r i 
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CDC a^* <ltat. WHO AIDS Cdltaa RtWt 

4ft faratwr^srca fa*fte cata arrc aftata 7i«iR«p c^rn 
ajf^7ni^ *»v ^i on?i\f? carats am at'sat ata (cw pcp, 

Kaposi’s Sarcoma, candidiasis etc) I at«t 5 ata 4 aa C^H aatf*t® 

^taa trct cata aRtata? i *Fsnot jtra cam area i 

« 

arcjJFtaa' spffa (Epidemiology) 

jj^a rc l aM catma sm*\ ^ 3 r* catfta *w<R ^ ^ 

-!>ft%^n ^tam 'Mf'sc^a '^fS a*ca i cata ’ja aiaiw am grati s ^aj 
aw, a^ Ra a^ca assart v<t% car^t ^gjaaa area i cati>t 
<$% car% amjt atma ^ % ^8, ana at ma<ri i 3 
atm amn ^fat cam win cs at a arc<a»t tfcataj 

■^pjiaa*! a>cam 1 sj®Mr ate 5 !? iuRa atm ^an^ ^ catca 

ansFra cat%ramn%r«8,000 1 

H&iM] ^ amit aararca <nas. ata wwa* atat 

1 aq^ram t^ar^a >afi> cam ^ cat^ta amjt s>8o cam 
a^^^nstm ta^^ itsbrbr atma iflrfsmatm 1^ 

t^cata « m i cufaana caf*ra ww enmt aat ac^m 1 
aaj «qa^ nfoa ^i i &a aa < 4 * f%af& amra* 4t®a cat^a aarR at'aat 
cats 1 & camta anaca ^afaa aamt 'at&aaa 'snfaomta acaj^t^a 
«itata 5m ifeca a^-fama a*ca fsrsFjca caatm <to%-'bo% mm 
<i&v&d-<fl «tl»a , W 1 >=. 

4 <#3 diPm a^ i c am catma amif ta aR 1 wta atcaa ^ 
cata acam 1 ®tcaa aata acaj amw cata^a aataj awa^ atoat 
cac^i ^irb- am a# vm ^aaatmrn ta wimra* <at*ft ^ cairn 

'oil^N ^«c^ i 

•■plena <ii^'!9>i cata arca ? 

Resale atfema acaj carcaa ai^Ra aps atca s 
(>) aa^tft « RRyt tj r tppa ? ^ a# t»o-j»e% carfft 

’ppa atcaa <\<t% aaaaft ^aat a^atft 1 ^ail « ^ait^j car? 

>fv«» i ^ta 3 T«ai aaRKa 5 caafi> 4 ai ^ a 1 * am ®tHi ata 
('Siwtai a?.ajt ana<3 ca^t) 1 ^sati 'fltaa cam ^a ^sfaarm ^ 
caima aiait amt aj% at'sata aaa ^ataat acam 1 
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* 

bo "SR ^TPT 3o-8b 333 <ij^° 

^0*13 TO '^I'lR CTO^ 3C3C3 i *i^l5l*rt ' / l^ < ?l?lc k r5J 
O^J^Rl Rt3 C<H*i \^M <P3l3 TO* (sodomy) <3 *E^F3 ' 5 n*$JOT 
C*R*f N ^l^*t'3 TO i 4TTO c<p£ C*F§ TO. ^<p|5l (*VlC3 (to 

•t^t toto^ *t opo c^t) to*t R^j *t ^iR^j ^nClcwi 

I 4^1 VVb\* TO 3 >l>lk 43 Win 


c^t ^rt^ft i TOft^r* c^ft c’tc^ c* c*t*tkro 

(to ^C*i3 ^rfTOlXTi i<? *t '©C^lfTO C*t**P?t % 4TO c*R 

^rwr toc<i i c<*fw iooo *rfe % i'® 

^3Hc$ (rectum) ^HJ ^jf^? ’ffafal'© $£*1 ^©f R'srloR 
(foreign) *1 RjJ ^tn5C's?^l (antigen) TO*5? 43° 43 3*0*1 

fifths ^c'O 9 43 4p53fvb (antibody) t^f3 TO i 4TOT 

4RRfosM auto-antibody 1 3t°1 
£f^tf^5 <r>C3 130*13 403 T-lymphocytes TO^J4 I 43 C*t3 
3.0*11 '*ffta^ C3T*t *1^3 ,j5J3 I 4^ ^3^1 $^03 ^5)^1 3*03^3 




‘ 9 ft'QTTt Ott^. I *1*13*131 ‘‘J^OTO ^3*rcai 3l33f3 
TO 031*1 SfR>03t3 TO^ot^H *ft3, 4^ *tfTO©3 4t^T C3t*lt3 


>^©1 


8 


(*) ^Ht^-iiM* *i3ft* cron* to* to* w s 

TOTO^t ^Ivbl 4^!pT C3l^lo33 (^p 5 * *3 *flft S\©ii* c^cuq) SfRJ '*1 > o<P<ll 
'bo% W*f^ 4 330*13 01*1143 TO* $*io£t4*1M 1*103 '©Ic^ I TOTO^ft 
^3*3033 'sjouo 4 ^ to 'srsjpr ^ C 3 pi i ^* 313 *$ o$.C 3 1 3*1 ^ 03*103**1 
4^ So*ro*1) C3f"t 3T3TO TO i 4^ to o*i*1l3>3 to ftosttn* C3t*t 
2|R>wl^ >WIc$.lI f^'g 3 nJ4|f^ 

<?w 'S?H"i c™nf ^ 3.1 3 C *1 

^0*104 <PC^ 3(tC4 I <pc* 1 B ^I^IC^1<1 ’5^5 ^\b»1 

voi^f^'Q R^ra ^5 <fej i orc*t Rf^ 

^Pc<ifvb ^Tn cwf w^, 

(T 09 ^ * i M^I 03 ^ i.(?% 'SRR | c ^flt 45 ^ 

^ CT <4^!pT ^fO^I Vo WPT? ^CSF B ^ l^rRTRt 

3TRTC3- ^lt ^T VfcBc^ I 

^Ic3 ^ “t^^i bo b (SJic’t ^jf^t RRf& 

c^lc^k cnrfp ^3'§'3* (7TSR, ^ Itoi 

c^rmf, ^f^nRRnrt GiT’tt^FN i 
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bSh 



(vs) %3lfcf*nit C3l*ft (Haemophiliacs) $ 4^>3« C31*ft3t 
Wf(S 3T3I3 WW ^<Hj 2fE3P5?^3 ^ %f3C33 factor VIII <* 
'?W v ®l3 f*W3 31 '8?*j|'>(\©\»|c^ 4C3ft. I *Ft*t ^[3 ^NHj C<PCi> C3E3<3 

33 * 3 ^£ ***(.<13 333713 c^K^t 3 ire WR33 3^ ^hjvsi C 33 t c 
«rti->ivo ^ <313 c^i 3 i; 3 i^ 313- 3 fro cms\ 

rf*F5 "Rh’ 333 43W> 3*^3 I ?[|'©|R* S ©r)*«l 313E33 ©WJ *£\% 


C3t^k33 31*3. W 3^W3fi^Flft 3^3 ^*ic©r<Mh PfT® 33 i Factor 
VIII 43 C3*ft C331 313 ^4lt<P Haemophilia A ^13 factor IX 

43 Haemophilia B 331 33 (43 ^133 313 Christmas 

Disease) l ViOGt<MM C3Q313 f^rf^fOWT f3t*fWfi3 ^5] ^£3 3°3fa^ 
<MI 33 I Factor VIII 413 -bo ©?CH* 3^» C313 <41* factor IX 4T3 


^ooo-Cooo C3W *?Tfh5 33 l W'T 43*5R %*|RpPi*l C3t^1 

4f^ 3^33 $J©?I* ^rf* C«ifc^* 3SS3 3s° s TC*f ^lc3 i WVtt 
•ateH^tD* ^3313 (3131 314 <pc*<pfc?3 3^ 3"H3>ftt3 *c©»* T f\ ,ap tt*f 
• ^Ic^l) Rc*lf*>Pt*l* C3l*ffe33 4$<*3 C313 ^<3313 3«l<wl > 3K. r i < P C3^t I 

^ 433 fcwifaPiiin fifiwpn c^ai 4^ 30313 >ntbt* 

^31*1^1 I ^©**1(3 bfclrtf *110*1* 4^4*1 *lc3 ^o,ooo fRC*j|RpPi*l* 
C3t^3 30*J Sb WC33 ( ^ ^ 4^3 C313 331 4tfg 1^ 

(8) ^c*ij* 3^ © 3^ W3n^$lft 3$ ^lte|<3 33l3f3 

i 

3^, *t^»* ©Pfl* ^Js*f, SJlfifc# 3pt3i 43° cs^s 3f*t3i f&f*^3l* 

4CHINCH C3l*lt3 C303 Pt3l3 313J03 C3031 33 I 43 313K3<3 4^5^ C314 
f*K3l* ^TPo 3*3F5 4fC3 I 3f3<3 43 313313 4^53 fill'd *j3 3*3 ^<3 
3ftf*ft^3 ^*tl<.*-K f^vbPi 3?C3t^3 'Q Piv5(.^f33l C3t^lCh3c^ 3^313 
3^313 3^3^5 ^3 (2fl3 (?o 3t3) 313 4133 C33T3 4^53 ^313 3®t33t 
4^313 3^2f^ c t3 5 lft3 ^3313 ^"H<P C3^t I 
(<t) 4^^ C3l^ft3 C3t3 3^t S 33^T?t 33 433 ^JpR 31 3lft 

4^v53 C3T^t3 313 C3t3 R|3W f3^ 3J3 4^53 ^5 3113 I ^8»3lcS 
4^53 C3t^tof3 3R3I C3t3 3tftC33 313J 3t4 3^P3t 'b ©?CH< 4^ C3H 

3C3W. I ^3 3%TfC33'6 *TO33t3 fe3 C3l3 33C33 331331^ 313 C3'OT1 

^ • 

3t3 311 ^3*5ilc3 433 8b W3 3(331 4^53 C3T^t 31 <331 C*ft3 3131 

4^53-43 3®133T5^ C3t^C33 313 33133 <P3t ^3ft333 3^3 I ^C3 
^51133 331^ 3^5 %& 33^3 Sft3 boo 3lf^3 3U3 333 3^3^ 3^3 
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'bdo 


f\*te i ^j^rr *t%3HT cRtFtR f®^tr fotRCR rts? rrc® 
RTCR i r^hiw rrj ««if%R (<?m (Wt ■spr%sr R?*ijt RRRJ) ^i&^r 

Rfo^itWR ^rtcr ^<^ 5 ^ ( 3 i?f gsr® spite ri® rto i ^tRR crcr Irrr 

Rfej CRtR twf ^ R3?5i <3 Tfsn^ ft^s I ^SRt?, RtR CRTR fOSKM 

®Hi 'Q rr (,ic*i 4^nuj mm rr i 

('!») ftwiHfl 8 ^%Pf *I|R< 3tC->in>R ^1>IP Rt 

^|WM ijtRR RTRJR f*faR (.'ICR £|R*t RRK® RtR I 

ii8 W\ f*t© CRT*ftR iiO ^CRR Wi 4R R<5RRR RR 4R* R1WR 
R^RSRt ^% «SFERR RfRt Rt RtRR Rt ^®R ^R CRt*ft 

'SfRRt RtRR vii^'bR R'SRtR >|&|<q*i| CR^t C 3 ^ 'Sj^RR ®('3'£'3 l I f*tWlR 

cR=rm '5rc*Rp crt%r #^>1 rr RtRiRtR, rtir RT^t 'RtRR 

CRT*ft I 

R5RTCR C^f%, 'SflRtR, WtfWt, ^RTSt, RRret 'Q ^RJHT fitete CRRTR 
’TNR'oT '0||&<Ph Wl-^^CR CRt^t C<H ’rt'STH RTC^. I RR 

iSRTRtR '£^5 3 T CRM R'QRt R$fRR, RtRR ^ ^RtRtR ■gJ'llR'olCR 
(endemic) Kaposi's Sarcoma R(R CR% («tIr ICR'S R®Wt iO ^R) I 
R’^ff'® ®[R fRCRTCtf CRRt CRC^ CR, 'SrUllCRR 1 f'»RRt 'O'b ^5R Rt^ 




«sif*5<lf® <JCRC^ I Rt s^lvto! R*2|f® £ftR i8ooo 
Rs“tRR) 'SrlRlR ®RCR RtR ^R\ RRC'ol 
CR CRC*t R^SFIr® 3.GRC5. I RM3f®R 
Rft^TTf CRRt CRC^ CR, RR-RtftR CRtR fWRR (Wtf RR) RtRTCRt 
'3||gf«M?I Ul^SR %s\blC<*. I >SR RRCR* fifRlR RCRt CR CRRR CRt*f RR 'Q Rtft 


R^t%Rt^) (fiff^R 
^TRR RtRTCR^ 


i£|^5R CRT% ^RT® i g i WR •l®<?$ll Vo% WR Rl^SlR RC^ (W 
<F5 R3?JR) (il^vSR 'SftRHlRR ^f^Rf® < tt'QRt I RlRl 'Q ^lft®fR C^ltt 

^5R%3f ®lt CRTR fR^tR Rt® ^RC^ I 


CRtt’tR 8 

i I ®IHR»fhH RR ^*1 ®I ^RI ®IR RRR ^TRR 1 |c®f 

RT'3RtRfRRl I 

^ I RftCRR Rf®rj >5(?J*fR fRW R^5 ^CR RtR, RRR RTT5R 

'G RR|R ^■RTR}, , ?>C^i, RR^ 5 ), RR^CRR Rtl*t, ^t>R>c® l 4R\ RIRR CR^R 

f^TCR 5 RR <flR\ '*fftCRR ®('3® ^ , 'S?RRTR 2TR f®R 'RtR R^5 RTCR 4R 
RRR R^fRR Rt'ORT RtR Rt ®R ®1^5R R'QRtR^ R^RRT I '5f^%R !e f 
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TORI TOJWRI PPR CTO *R 1 *fTO (benign 

reactive hyperplasia) I 

(vs) Tf^tFRI TOJ W\ (R*tt €GRjGtt TOTOT I 

(8) ^ ^ITO TO ^jC3 WRIT *Tt Vb1v3*l^ <pv£<? vafGiHI “TOPt TO! 
(pyrexia of unknown origin= puo) * vbRMc'llpM <IR1 I ^ ^fJRS 
(Rl’DpR *1WJ WR Atypical mycobacteria 

cytomegalo-virus ^RJRJ Revs ^llw PI $PTt ^TtTOTO PTR 

(<£) 4 Rvj> fifg? TOl TO *K «1 l 

(*2$) <3 TOHi^ ^Fts’tPf (candida) HtTO 

CWI (Gay Bowel Syndrome 

(<*) Kaposi's Sarcoma, Lymphoma 'Q "Q^lPR 

TOTO l 

y 

(Depression) 




o 

\ 





(\r) ^I^Vj(lh 2 > OIW PRR W^vol, 

<iTSR IjPf '^rT'QTn (denentia) I 

(c&) ft$PrtfTO v*R® PCP (Pneumocystis carinii) 
TpjTpTR C^rt^t I CTO TO#1 TOT 'TO 'b C*lCT 
■s|R *f#vQ *ftC3 I 

•ijMTO ^JPTRl ^*ifE(wSc 5 v 5 S $<\ib 
<3^3 *R i^lr8 TO*R PI TO 7 ! fi> i $ 5 \ 

1 I HI' 3 »^> ^ 7 J | 'Oj|C<| ' 5 TO, PT§t 

v£|^Pf-»1*"lRfo (iH^RR)) TO 7 ! ^*1*1 'sRTO PR 

<>C<H l <4 (vaHfiJ v» 1^1PR *>19<5V5 'bftTO, C^RT 

fitful CTOf^ 5 PFTvS ^ >lftWH»IC*lPFP 4f*tTOTO! 

4SPTO *[*& TO<! C^fT TO R I (LAV) <W f% 

(Hiv)-^f sf*R toto tor <rtoto too (aids) 

ef^bfD i£R voI^TO TO 7 ! TOJlfii^ TOT 

^Pl TO^ I 4 "TO % voI^HHJ v£l*f fe-O ^feflPR TO v£RPt 
TO TO 1 TOTO V (WHO) ^fellPRI TO %TO 

I* 

v£5^^«rf%-o sifts wsr* fSf^v© tot cto <*<*% pn% 

CTO, ^o% TO^fftPR CTOL 8^% TO. 4^5*1 
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C5T% CTO3, TOT ®8% snsjfa® WTFWt «R*f C?Tt%R<J CWi tot ^ 

W5# 3tTO TO^H aWtfN.TOTC* I fi> TO#-® ©l^sMltJ 4^5’T 

cwt«Tt, ^wrft f*ro, f*f« c<n% tot, tot 

a ’TCWJ ^ 3 lM TO 3 TTt C^tC^ I 



^c«i<( wi3tww c<pH cwt^tw 'src*fj ^5.t>lu iri*#- ’ttsrcto spirt ^tttot 





Sff^CWW^ 

*\ TOT ^iCSrj^ '3C1H4PJ TO*RffcF*T ^ fi> 
TOT ^w sff^cwww 5 TO®?!^ $fw$Wl < lfN*T C®HC*TW 

S'SlW*) W>tW i c*£M s lfI> 351 |^>iI *1W# il« *ffwf# i i|W WTWC® 3CW CW, 
tot vfRf s(f%twwCTO %<## <4^5’T-.TO CWTO TORItllPi’i 

rw i OT^t ®if«t(U'o wspT’nj^. 'ara%i4 irB cU^Pi^ (to# tfw^cwt 

WRIT ^pg’fflfw TO» TOT I TORT, tlR><llt><p 
CWPI iMRM ^bfDTO#-® WRIT '*0TOT'3 TORT W@l<Hl fWTOt ’TTTOJC'Rt 
Wa T TO R/E Wtf®*T TO Wt I *lfi#® •'TfHFt TO$f 3 CTO ( 71 , 
CWT^Tt 4^tfl)TO#-\3 WlWt 'SlITOI® TORTRT ^ %! I WtTlIdH ifeJso 
WiMW "'JW ■'#3 CTO ’’ifirfD'o WlPfl TOTS* WRIT TO^ I 

CWT«T W?TOBI *fW# pathogenesis S 

CW CTOT CWN #WR( WTO fwCTO #WCTO (macrophage cells) 
fTO CTOT TOT WC'TO T-cell «T7TR^ ’TTTOR TOI CTO I ^'TO T-cell 
®TOt TO? TO 5 TO TOT fwf®3 TOR T-cell 4 WR’Iteft'o TO ® ’TT*IJt 

4 $ 



T-cell 



T-cell 




^fw? '®cwtoTw <rofi> TOT 

(Helper T-cell) *fftCTO TTOFM^ ^CTO 

W*CW TO TOI TOTO ’TT’IJT ^fWi TO TOT W#C?Rf CTO #WRtW fWRFCWi 
■TO? TOTW TOJ wf® £®fw WTO I ®1%PT ^ T-cell 

TOTTO^ TOR 6 ! TO CTt cell TOTTO ®1^TO £®fw TOC® W1WJ 
WTO I TOf#!CW RtCWt Helper T-cell ^TOFTS TO l TO "TOI 
T-cellO# TO TO® B-cell W^ Mw WRflSltS TO | Helper 

T-cell TOT WT«TO ’TCT ’TW TOIRTI T-cell CWTO ^IT3FT5 #Wl‘J<I 
C®TW ^WlTO'Tft (cytotoxic) TOT "lf^$,l j iw>l5l (suppressor) T-cell 
©Cart'S ^Pf TO I TO ’TO ’TO lymphokines ^®fW'Q 3PT TO ’TT 

cwt ,! f atfrorww# fwf®^ cwr® wsf'Troi wswrot ^ wro i to 

C*fW *p«i^ TOT! *l?lwW CWT’T $(%CWT*T^ ^TORt ^spstw l 
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I^SaR v&W 

^rt 'm a\ aids ^ ^noiwi ^ 

c*0*i ^rt*uc*i R'qjI^ *n* i 

^$?n® am ^c®ii 

•rt ^R® R<iiw c<0^ ^r**j4 ^rf^Bi ^l i ^ ^jMia 

vi c ii*i) &<n*i W*\ i a*Rmni vc*i 

i§^\© C*ffa ^^.'S^Tl *fl RCn '*^5 (^%! RIOT'S ^ <3^ 

'Silf^M*! $.C c 1 N 8 <3^3pj c^i*t sjf^wm <P3l *tl(,4 *Tt I 

s 
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“*1 - 8 

(Subatomic Particles) 


^ ^>i {fin's ^rtt^® i 4iit>wi>i 

% 

mos), ^a ^R'si'Srj, <£& gag aw a^ai a, gaarg 
*• ’tmc^ l^tol'3 ' 5 rfg'5f8?J g<H*M ISgi'lH I ifebi *110*1 R«a|*l) '»l|c4 3 S 
?fTW!^c*M'!s sigH 4w*i ca, gaatgil i£Rfi> g»>g aa f»|v5Qp*il*i atac^ 

ata t>i<iRc < i i Rc«i , Wac*ia 'ii < pfD agg fata ^ic*^ i < l5i < i'4T< > lc e i "sps 

filths CT, R^ala f^Sft *HT5PP «®t faRfg CSff^T <3 f^SjT*{ 

fata gl hs i atwa acait ooft ^grasRr® ’srf® oHRi^ 
^gwwa gang gt'aar ata ^ ga «fflw %gtgrcga g^gg >oo 
yf^ca ata i ^R> ^g ^ g«p«i lsghic*ni i£Rfi 1 l g°gjl^Ri sfc^ja ^gi egg 
ca ^ * 1^=1 ^giihc4> 'bit'll calRi** ^c*i iSogf^s ^c<j fo«ii ii ^ *i<p«i 

$gigMg\*«' ^gg 4 ^ area a^at 'Cw? 
^fogg'® <ic«i Ro<d*iI <P 5 ii aa i ^5 i $jg gtaatgfggs ^giwic*^ 

^g^tfl'® 'Q ^prt wgwa ^gj ggi^ffagwa l*i5i«i*i srcati 

# 

^ggiggiafag* g*rfca Rica acaj fggf^s ^g i alc^l^, 

fag^s ggca 5 Rgiia^'sloa gfaaf^© ^a i 

ggt*ffaggg ^ gaw '^ggfgsngfaas ^g ggresfa gear fa*^ 

gg'g 'aiiR*i* a*cag i 4 ggw ^gigtgtas ^iat ca 
aawa gf%* ajg$g a>cg eg ^fgatft a^s a^ gw cjj'ftagi a*at ara i 

ggTcsfa ggjgga aia^ta fggfisata ^far 8li> cattga 5 gRp gift, <iigt 

a^ffg *t%, y>if^'« ^g#agR?, ggg '*1% « g^g g% i aAia>ffa 
*fl% w ggtesfa ^ga snsig taana aaa ^a° ^ ^rf% 


giatag 




'aa-gh caw a#a g# f3par%t aa i ^a ^^hj g%a ggara 
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ft« 3 H 


<M <2 


*lf%P *C*MhWlCT ^5 I ®RTRT *lf«> ^R’dRaiMR^ <iT>*tHl«R ’TfW 

'S»fv^vs> ^*gt1®^j*g ftxs^ ft® i£R$. ^ ^r 5 ! *lf®R sfR ©*t 

I ®tft® "lien's »)MI, >*ftt 

®ft^, ®f$RT ftpjje, ^ 5 *f? f 3 RTT ®OJ I *IR»tMR^ ’iftRI CMU 

®fft® 'g^ft '■tf^P ««f i ^5 *Rttf < R ,, *R liRft C’Rift 

®f3Rt i3'®lf*R s c<Pli>H 





ft«tft?n 


i c*pft^ ^tr iswft ■©‘*hwr *n?r (RR fae <r$, crr ftp*. 

R«PR liR?, tiftt ^Rffi ^«RI 1l rf^R C<pht>l(.®$ ft«lf*<JI« 

X5r«fjj^ef <pca ^ I P^5 h ® GSfTtft Tf^n^t, T9 (sfR io 0 ' 3 C 1 !. 

ft.) *fRRT«fftR*tt%R W ftw ’tR* 9 #^ ftrat RR ^ ^Rt ftnrcs I 

’tmi'fft® ft%f^ft-v£R "STW li) R-«f »«1 



w?r srj 

vfRii^ faRit w*i 3 ^5 i ft^RR (csjtSr « Rv 5 $h) fft fcjfnBj 'sr't 
wi rr ftsrfaRrt ^r 9 ^ rx? i ’R^ ft«tfaFHR ’fftR croi 

fsRljWR 1< tf®R *tftsfM i/ioo GaPl^JH >o"* 8 «*t R*l ^R° <Pl«R etHI 
ifC® ®1 CRR ftgiR (RIR ^l^fX® *ffX3 R i *1(®>*1I^I ft«tfjRT*ffa 

■ 9 Rtc<ft ftrra't <rc 3 fag oostllni ^sx^R 

®FU hlft I* 

C?j >|4>e) ■»Rt^ ""tf?? 'SR®^ rr ®lc'mc^ > *jlC!iaM <10*1 I «£& 

$J l CS }R ^KR <ITtftX?lR « C*HRR RX*J ^ Cj%® ft®® 5 1 
■JTCtjj csff5^, ftSjjft ® ®lX t R ft’F^ft *Rt^ RC?TC^ I 'Q RTC3R 

RX5R ^4 (RCTR <2|^W I 4*R *f*fe ’fawft ioo liR ' 3 rf*R ^JTCS»R 



-!>rt\Qr?n ftx?^ < 3 m ®tw? ^ 5 ift^t?“tt ® i ct ^r 

^5 oflH< TRcJ »fftjR5 vSR^ ^ ^ft^t C*R 

Vg|cn< 1 ^ (R^ I C^ < T 5 j*R 'RS.RTT «*plaj 8 ft I W ? tc^ «'SR 
ftft©5? i£HK ^C¥R ® ®R ftSftwl, ^ ^ <^R" ^R 

fti 5 [ 5 M l ® ®TPR ft^Ri ’fg *Rltf I ^ ®t<-^T«tft^ 

oRfX<# (M\ I 'fl 7 R ’RlX^sI ft<*lf3RlR *R^ ^RltW 

®TX f RR s < 2 ff%W ^Rt Rwc. 5 . 1 1 ® 
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“i § Present Status of Particle Physics 


Interaction 

Participating 

Particles 

Carrier . 

* 

Theory 

strong 

• 

Quarks: 
u. d. 

gluon 

• 

quantum 

chromodynamics 

c • • • 

c. s. 

(I). b 


©CD) 

t 

electroweak 

quarks (listed 

photon, and 

SU (2) X U (1) 


above) and 

intermediate 

(including 


leptons : 

bosons : 

quantum 

a • 

e, vg 

H. V 

T. Yi 

W+, Z° 

electrodynamics 
(QED) , 

gravity 

everyone and 

gravitation 

general relativity 

s 

everything 

* 

• * % • 

% ^ 


• i * ». 

o The JJam.es and Properties of the Quarks 



guark 

mass 
charge/e 

9 q 

species 

(color) 

interacti 

on 

strength 


strong at -1 GeV 
energy, but becomes 0 

as energy approches a 


SfCb'^I ioo 

to^ftWltol 5 to ^5 *rto Tftjto tore W l ^ilMjlwn 

to totontot Stofsso 

( $<KtoifeT 3 tofff Marry Gell-Mann « to Zweig tohMt<l 


ife'b'S quark hypothesis «JRT stol | to to tot 
3^1 CT, quarks 'Q antiquarks 1SWfi«l^»l31 ’Wto 


toto i csto, 

<> i c?ir to toa i ^ifN^R 5 toft fttot to 

csrfift >a R\3j3c«ffl i£R# «i’oj'all s t tot toilcft 



tot sf^5 'iiR(vi*i §*fftft 'of renrttto tto <ftre ^ptt ^mr i to 
ftol to 'to<t toiTtft to*f to CT, vftto Cto W5J®f«f to 


www.waytojannah.com 





































R'SqH 




i Tit c^ran^i ?rc*o ^ <iRt 

4^1 *HW ^mt TR^i sfTW 18 ifc'tb ^-s-f <rc^ spnq 

’tt'atn tjhj ct, <RKsf strata >ara <rc?rcs i 

TfC?IR, RSUa'S^t 'Q vst^ j^l OT’f&JR < RR®fe v£PFfi> 

■^tflrara ■nt^® ^ i > 1 ^ 1 % ' !> ff^Trr <r r i t% ?<r? ?nt«! 3ttt«i tt® 

v tft^f^ CSRs *tt C3R ifl ■'Rtsf ^ e ft? C^R Tt$R <f>l5>IC i il 

Alt'll C*f^ I Steven Weinberg Re Sj<>|*| ^c<w CT, w+, w- i*R® ZO 

tend* S»im Tjt ^®t *ife<i ^t®t ^?- is ’’tnrsn'rf^s 

"“tfe gluons C^IW 'S'^va TR TJ1 ?°OT9 ’ff^TTaJ? Mt>HJ ((.4Kllt < M vSPPffr 

^t ’iraR*#^ *t% <f#Ri («rc?r«>f5 'frifngj) 

^ R^nf^o OTsnr^i w ^’tTwiw< rwi i ^ *tfe ^ 


^1 *w«i Ml'^C"^ wP 4^13 2Kb&I?i Salam <3 Weinberg SfsjM 

4 >c<m <tj, ■*!% 'S voif^s 

feg ffeg I ■“t%U 

(Tprc&m 'Q cmprm (w+, w-3z0) t . 

*>ifSv© § c*!*^ 'Q c^nrr^r i 

%‘ ? 1I^IC'i<5 <71 '©T ^ I 

<4^ fauilles ^\, ^ 'G spins 'SfW ^M>§|$ 
C^t^sni ^fWSPIJ 2R*fa 7R3 I *RTc4q ^ 

^ '5ftm vSRRRJYf <3 TH gg| 

oyr-j , < ^ 

WW I 
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^8 

>8. 
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iff. 

jXiJI ^!T»I-»fPRf 

Ttf^ 

ifc. 

Lr l_JI ^-^Ht 

ft*INT 

i<*. 

• 
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*tranf-'b 


*rt 5 *rra ^n^rat $.0 ^<j'e?i v s > t*r© ®ih ^5jt*t ^rj 

*Tt "Itftf** «irf5^ ^RII 

•h^in© >srti*M nrfrt^ tifiu s 


(^) CT1WI tnlW* ^I (Genetic defects) ; 

(*t) mfiHtflN ^r?T? *WCT; « 

(*t) ^55 spFl? TtfiPP ^ <PT?R ftf*ft WH^S OTR ^Tl ^?I I 
(jqs) Genetic Rt C^TCTO C$tf*PP jrftetPi'o ^RPf® "lltlfa* 

apfl> i 

*Hfr | vg f*TCR 3oo TSnfKRl TTC«JJ i chromosome ^ 

(?m ■'Tt'GTTt rts i 4$ ciR feR «PFR s (i) wM«l«rt»M RsRJTr® srii>; 

(2) chromosome 41 <RR I apR <RR Pffl R<5*t« ^RI 

antisomar 'SfSRT ^1 eR*R U& *ffC3 I 4% (RTFR ^ ^3*1 

fs'sra, <tew ^ cp|(.*m &R-$t j iliiPi < P apff> Rt «ihi 

RsR*t*; (o) ftt*R GIRO'S* f^T »i\tw (mutant genes) 
ifl*fDu *k*i i 





tpr aFC*mwR*ra R^'fl c^htj Rft anR* 

ftfSfg C«HPP f^s ^3 t5t «H3(tW% tMR* *W&R aH5 C'T’ft 

(rh i r?r cs?ret Rt ^?r ^t <0(1) IS* '*nn i 


5fT*(t<t c P5 OBflCTtOTflWOTt Wl^R cetl^MJ «ftW Homologues 

^5t I <J3R ** cm\ GfflCTlWR >W 

X 'Q are>ft> y CaRCTtOTR ^SftfR $A + XY aRt, '3jf5*TR A* WT?t 

eaFtCTtwR + xx i art ‘rfr csti^R c^R Rrf^aR 

8>b# chromosome Rt C^$l 41 RR Rt <R# *C*I 
Rt.'StjT’F® Rlf%aFR SRR'® apffr <R*tt CRER I (PPR Turner’s 


Syndrome, Down's Syndrome ^Rt, Klinefelter Syndrome 
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bbo 




CRg | 3pf&? WI f*t®3 ^MPi^ '2rf& Ci^TT C^fTI 3 

*rtftfggs \3 gspf 5 ^ iZpfij'Q CR*fl Re's I C4H t^M ’TSUI 






vgRt 3.0*1 ’t'S’ft'S St's *ft£3 



<I s t<lC e t 



OsW C’tW 3Ri*f upfi) CPf^TT OiTf- (Tj^R 


RpH't (radiation), WM <gf|vf)g 

'5rRR e t i« 3F# SRsRj ^ nrc? (BTSR 

translocation (3R> 1(1 W ’f'sH ^RJ 1(!H R?,'^ ), deletion 

(f*$tW<l R^flt ^C 5 !), duplication ,(3^ f%R R$cf 
inversion (fstCH^I ^<5"2^1 C*Hd 3p1l>) l(8) 3RI TFC^f RHPl<p ^R'sl.^PT 





Down's Syndrome St's “ t iTC^ 


(o) Rtt»m 3pf& 


Rif PR 2Tffe*t\a Wf fifra io-iQ-% 'StdM's OtR 3 vStlRj -^jg 


«flw i pfR nf5<i '§«'Miy '^C'i^ i ( 

^ v *' w 





'SOI 






I 3$ *q<JC-i<l *K«1 achondroplasia *tTftf?R 


3pf&, polydactyly ('®lf'sR'G J '3(t^ e ljRt 'sifeR'S’ f*RT St^s 


I 04*1*1 Cffl CTO '^°'*t 5 t'S 



sf'otiR 



OTffi '3 Fs 9 fTt<I Ros (hyperplasia) 3C?I C^D-H 

v5TC^? R^fs vjptcv© *tTGf I C^R®T 3^3. *RC*R IWm^S. <H1, "STf 3.0*1 ^ 
<T>gi?>i| s.C'S ' S 11C^ 3^ *RTt *\U$ *Tf 1^ 

(*f) *rtft*rTf^ w upfl* * WS 'atR&m (organs) 

RR>»I 3*1^ ^srf sl'olc^ *i3c®t3 sr«Bnf^5 ^ i Rc-14 4*04 



min i c*i ■ 4303 ? 

s|'©iR's <K4 c^TSHRT <c«11-alkaloids, ' 5 Bf, 34C»tH, antibiotic^, ^4 

*nw, 'CFjq, l. s. d. c?iFt cwt stl^M ^rc, ftfoRw 

m?m ’Pilc 8 il < p ^f*D (radiation) «t»fl R«®*t ^ifs 

^'SJ|R l^ 31 ^| vsfsil«pq Rc-l*i C'fl^'Q et*jp1's apf&^'SjRT® 

i- • . * ^ 

* •• . 

.• ' i - - . 

1. D, H. Carr., Heredity and Embryo, J. Science London, 6, 
75, 1970. ' • ••'■ !1 


www.waytojannah.com 


















2. Keith L. Moore, and A. M. A. Azzindani, The Developing 
Human, 3rd edn. W. B. Saunders Co. p. 140. 1983, 


3. M., Bartalson, and T. A. Baromki, Medical Cytogenetics. 
The William and Wilkins Co, Baltimor, 1967. 

4. W. R. Breg, Autosomal abnormalities in endocrine and 
genetic diseases of childhood and adolescence ed. by L. I. 
Gardner, 2nd edn. W, B. Saunders Co. Philadelphia, p. 
730-762, 1975. 


5. V. C. Vaughan, R. J., Mckay, and R. E. Behrman, Nelson 

Textbook of Paediatrics, 11th edn. W. B. Saunders Co., 
Philadelphia, 1979. ' 

6. T. V. N. Perraud, Teratogenesis, Experimental Aspects 
and Clinical Implicatidns, Jena Gustav Fischer Verlag, 1979. 

7. P. M. Dunn. Congenital Postural Deformatics. Brit. Med. J. 
1976. p. 71. 



• * 




t 



4 





www.waytojannah.com 



f 





'STW ^RTTT 


’5jTg*r ■sim ^ c#^t i ?tqifiv csjrfN 

wmr ?jw vsfe cw^t ^ ^ 

| ^|5[|^ #JK^ fo# «R '5|'6lW< T^ft jr. 

^cn 4 ^it ^rsnw? j ffa c ft?r v *ji'*ic< ct errfi-s <»i c«i 4 i%^?rf& 

'fifths <Jf>|t^ 4 >^ ^$,->1]^ f^l P 

gfT«ff^s zpsR xt*R 'Q f*fQ? 'SRI 'J^^f ^r*$r <3 

B'aN ft 5 ! i <^ra w c*FM|sr ^jsrt? 9 Rhf®'8 r®j 

4 f^O ^ ®¥ R'O^ ^ C^ I* '5TT®f f^s*I *t®l”*ikc*R <RR 

'Q *Ttft C^lHK.^ ' 5 ^t <T»5ll «1<0oisJ| f^f© ^R^V^lTt | fiftffa 

fsr*fft?Rfl *TTffa C*lll*C<f> 2^ot^ »)C*1. < P?K.'®I' S ] ^|vo^ 

< j|^C<C e 1 psalm C®! 1 ^ < 5 1C^'1, ’fTC 9 !^ ’STf^JC 1 ! ^Nln "Sft ^ftRlR 5 

’ft® **TsH ^Rt5 r (Psalm-Li5) 

■ 5 J3R 'Q •Ttft? ?lc ®?<1 RSfajft'fa V“C ®1 ■ > 1'3M ^ CT ^P’ftTF 

2||5l*i C®faT® ’TfftR? ft%5l < Jt3 s tt f^T l ®l<ll 'olorg *^(.13 
‘flfBl'Q 'S(Mc®l CT ^IgK ^t<«S ^jjc® (7R I ^Icm RT^ c rt CT < R*(R3 
*11*11 %*I '•tfta^ "^pT 5 ^ C*T5R, At®, " s l , t^f, ® 'll® ®I|3 
WC^t.'TS ^TfeT %*I cnr-t®, C>h®l, 'Oll^ei, ^®JtfW < H'S1- 

‘5 7 T^ [^*1 i (lul v 3| < P 'jpf I fbf^Rt f<'8s|c^ ^Sf^Tsf 



2H®*i <kiw l&R^TH fa'ssft'is f*ti>t % < 1lcia»ri5^ (8oo Isf. *£.) i , ®t5 

tfT^efr c*f eta ?rnro^ Rt ^ fsi^bi 

'^Kl’Sf fipT I C?rc5t'Q ^ ^5 *§tau fWR 4^C'£>*i I 

^Qc'2|'5«1 (®<Jo ^.) f^t>f CT, ^R ® Rft^ t%(?R 

f*t^5?r «J»H«1|'® | f^|R (R 

C 5 ^ <R3 ^(.5.1 ^R'Q qftett (71 'Sf! 

^ra^nt® ^cn, ^n? 'sn^R? ^ ifRef ■®<jc'® ^ i^ 

(*oo t^.) <K»^(.vo*i (R, <J3R 'Q ^ i m '35rt«Tt^Tt 

fftf <iwc^ ^ f*i«ic*i TSRI ^?T I *^*1! '5J«T® %=f i 

’SfW ^•siC'ei OT ■’5^5 <i c^ ^5rR 'sjspgf ^RR 
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^ Ctu* fcsft | feft$ +ER (71 <91*1+11*14 ^5 

St <5|’©c+t^ 'Q'Stft 4T7TC^ ^Rv feft vff&TvQ Pill'S +MH C*J *l|5)fl 
^'©c+N crts+ •rrft 3t4rtl>® +C4 i ^ rtBRt rtfej^ ft^u+41 ^rc*i ^ 
^ < jft^ c t *ig rtl+crt feft <3 fe^ ^|ft*R +C4 c+*ic**i i *c<i 

^tllC^H ttal ?fef ^5 ^<31JR 4JtrtfW f+%$ 4C°1*1 ft I *R 

WR* ±(t mffi rt*fe 'Sftit fe*f I vSfSl^tft® W4R 3JT3f I 

(i*o8 fe.) toR fif+H 

+CiH I *R 1%^Jl^> de Formatione Ovi at Pulli *iN* feft 

fe^f crt£+ ^RT tortlncn fi^uH £R*ft +w«i I ^TfCT 

feft ^Icul C v 4l^ c t1 <PCS*1 (71 *i*R 'St^ fttf$ ^T^T <44° *j4 CrtiTF'G 

fe*c+ rt®4R 44 c* rtTC4 l ?nWT $J4t*, *R ftt^R 5 

rtRTTt? C^ftftRTRR? WTW 'ailwI'Q S;j* 4t<1 <4$ 4^R 4R 

(7t?I Aura seminalis. feft 4t*H, St «T i it i ilajC4 ^trttrt4 *R *t 
C*tIc?* «t 4 I^C'® fcJc<M <*t4 Rt I 414°! ft*1014 rt4 ^4R4 fe'sctl 


<4rr fe^ rti'orn 4R Rt Rt c4tn ft«u*i3 *jc<r fe^r Rt i 8 *R ^rrt 
< 44>ft RTrt $fe* 4W (aura) Rt <5 t 41 *|C4 fejftr® (4<+>|) 4W | RR 

wr rttfta feR <*w 9ii^«4 ^rc* w 'torts ^ i <4Rfe*rc4 

wQPricrs festqRtw rk« ^®r rtw fto rir vor* wra Rf$4 

*44*4^4 R^rR 4W 


1*^8 R"[Wi k<P!«lh CRVW1R 3 Encasement theory RTCR <44 
H<gH ^ivo^R 2RTR 4WH I <©14 RC^s Rt-’^t'GRR feR C^lc^ Crtf&t 
^lH<'Srlft>4 f+?ll>r® rt^5 fil'STC'ij^ ^RRsrtRs fsq v£j^ 

et^P rt4 ^ft«1lCW4 fto I 

^or c*i ^o c+rft stowpa rt4 ^R®iic^ fto c+t^ 
i£R^ ifpR ^nftoj c*r ^c?r i ^ w?t^f 

C7fvS?rr ftc+lrtlt>14 Ovists rtl ^rtt 

^t l ^IC4I ’Sf^T <?5U,^>I (71 few ^5 

i w rt^ ^rfft^R+ wni«? 

Luewenhoek *14 *1 Cal 5)'c44 ' 5 TC i fr ^Ift* 

(sperm) (TfrtT® Crt(7J +MWH (71 ««OTt ^5 «lt% I ftfelTH <3^1!!+ 
CTRrtt +?n?R (7i (7RR ^rR 'SRpg? ^jrtt rtf+ ^ 4t 

*Trt 2RR+Tft ^R ftC*R“ a receptabulum seminis, toft^ ^4*t44 

fW rtra 'srra i ^rt ^ 

Spermatists ^t | *TOT4 +5Rt 4*^ 

^Crtt <7i ftrtjT* ^+TTOft ^7P ^TWWR (RWP&fft 
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Francois Plantades R«(IR? «iZF#r3? dW ^ 2f<FH RE3 ^R Rst 

CR ^5 f*Rl (homunculus) I ^R (RRR ^3C«1I CT v °t5ll 

^^ClR R«IR dRsfij -Sjcfrsf ajR? f#5 (Raf^s R3TC^ (^f?-8) R 
R5] mt i ^W<WaR<> ^jfR’sH tug C^ran dR# *ffW ^(.'S 

RRl f*t«<J.'5f%W3 <RR RRR 1 ®?! ftoto (R«ft ami R (#R<?) I 

RR dR5 <3«TRT'5f De Graaf VM* ^ CR§P# 

sf#3 R ovum Rtftosi RER RR R<TR[ RR ^5R R^ 
(fallopian tube) VS ’R I De Graaf4? R«RR 

RTfRPftiR *tR3 2fR RHRT dR! Rat# *f# « «3f#5 

(ysjfctr-i'wo %) fto-R^ ««ra? to rsr "mi ^ RoR^ 
fifbR ■‘H'fH I 




1^31 S 8 


CaP 


Lighter onoi 

Hoad 
Nock 


Spiral body 


Cantral ftbras 
Toil with tplro I 

shoath 



Tormina I fibrils 




ffesj Id 
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(spontaneons generation) ^ ?F©^R £fbR <pw*< l 1^ 

^ ‘Wr'b ^rn^T $v©lpRM fwpff C°*l«lH«rl*?l W^R ^pT’ SOTft^© 
^C*H I iS^8 *l1c*l '5 ^Pi*iR ^t*5R ^©T? ^W 1 t5 t'5R^R 

*ri*wr *riv>® ?rr Fkr sf^v© ^*rft^Hi%«> «?hiot 

Wl I <*R® C*fT?rR (Schleiden and Schwann) $\r'$<$> 

^ilc°i '*1^1^ ’lien 'Sjfa C4lc^<i ^R*tH SRR ^w*i <*R\ <*R 'STRjtf 
histology Ws embryology (5i c t'© v q) f^?JR fef% ^f*R <PW*i I iV88 
*rtOT f^R 5 (Bischoff) ^ <3©tfei fei ^Rf 

^if^RI <K*H l C<lft (Barry) ^brOb* *i(t«1 <pv©<p R^l^pJ 

^G¥R *Rif% 2 f^Pp*f 4WH l* ft^J ilrtfo ' 3 TfC®T «TT^f^ 5 t (Leibig) 
f*TQ? 'SRI 5PTRR SffSRTR W^R C*Pf ^ 5i e l'©^M> ^R 5 ftf%3 
C^H |B ilr(hb *fPf§R RF©*j (RtolPta ^iSl^H-ftfWR ' 5 TT^iC^l 

'SRI ?lfos *fftt>rf%v© ^t<R I 

4 *f# off ^felPw Wg SrlWRlM* 'SR;^ 

%I I S^IW^UJ f^I (Wilhelm His) ^b-bro m *I WH%J ^*R 

mn ^R\ «ii$fa*R <prr ^v©<h^t ^ i ?rm 

aSFR $*R bWlWt ^?I^ >&8* *!!OT I 8 

'SIR? >jf§<j ^RJ ^$PIR *J*f ' 5 TR3 'StMC© *M«r)c>o I 

^ <J*rt *C?It* CT 'G Rite ^f^fsr® ^WRf R C*PTBT 
»r f*f^? ^Ri ^ (ptm s ^) 'SRteF© ita itai 

o^fr f^cf>Qc^fOTt( rbrs**- b8) i 

<3 RR R$J C*J R£*TR RSR ^jfJR *I^F© ^i-Mc.^ ftersr 
'ealt/R ^TSR^R '2e|H<5 ^'©c v »‘i ^R >«ic5c^ I ft'g C*R 
OT^tt ^IR CT, ^pRltFRr file's I ^i^R'olw ^l^R'G C^I ^R 

>II^C^R R'ask^^l 1^1 C 5 ^ C 5 f^tt^ v S ^5l^lCH5l v ai<p|'5j 
^'©J C^IW ft O'© I 05 1 '©ft^iC^S vdR >1^©)^l 'Stht.v© 
^IRR I 
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Rill <^w ^cai* f*grc** i 

^[*1 Rc*^ *i* ^ Rgt ^ps ^Vsf 4w wiw f 

<3T>f Rjfl* 'Q ll tf^F TO* *T* TO 5 ! ‘j<C«1 v a| *j* 3*1 2 )R*p°i*i 

*c5 *tifc** *pn*R* 'G 

" s n s uc 5 r .1 R^i *ftfrf*^ "*tf^ ^•nr^is <r>c* i ‘41**1 
*R C^tl* TO* ^TWT^t *tt*> vst 3£*1 *1* ^i^C'STR ** ^rtn, 

'Sfl* i£T?t C*/*f% ^^3IJ <K* V©l* SplM RijN *f* WWt ^[Ri I* 

Rgt iwfS ^r*^t *tl<3 wi c^tf^T *tfl* <3 ^>t* ^tnf** 5 ^>caj *iR» 
np^H 3* i Rgic* Rwt to* t Rgni rtor* c*^ 

3 * r^ 

Rgt* , >i'Si<ivi)i^ ^* cto^t *j%* c*n*t *tr* i *Rg ^tor 

*i% *p** ^*i* **n *tR *to«t 3F£ Rt* wtf^* c^ra xs^3 <£) 

CT 'S*TC4*3t* ! T *T* ^*\ v£) TOlt 41* 3 ** c f'8 TO4 *Tf i 

■“tfft** ftsf* 'G ^l^lISlR* 1 RrH C* <*$.1*1 *lt* ^5t* Spit*! *jf^* 

’iR, ’ J tfPT-£ft}TCT<I *tR>' ^)*\ *114 3^1 51 3^R 

(metabolism) <3H I* 

f • 

C*R Rgl 3* ^St* TO*4fi> *jv©«qh *C*C3. S 

(4) *%CT *^ 3Nfl»R ,£Pf •It* TO*l <d&T 4^^ >FSJ 'St TOT 
**ff4«1, 4NW Rgl* ' 3 T 5 T* *f%W* C*f5 *TO**ft 3* «fl I 3 C^ 

*fftra <ra, vRsw-s c^H R (.*]<) (• > i«^'o ratfTK^) ?r$ ra33fra»fy£ira ’fra 

^ftsra rara?ral^wi <ral^s?#si^ratf^® ^ i 

” * * 

0*0 ^t^sSara 0 < P53'3f(.'1 'Olfsicsjws ^avol-fraW <3 ?TU$ 'aiRlCW'1 

5ra«r ^ ^Nra-^it-wsrt® ’f%nc e t <iR<^ ra^i 

^rat ^ira -m cpr»mrarr ^rat s 
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'Jtfisb- 


fa'SoM 


(4^<pM) ^s. 0 % 

(Aal<p|«i) '0'0,o% 


<p|^H-^1^-' a i n 'oil’t 

ffb\o% 

8*.o% 


f^Eira ^rsni ^osm ^ C 02 wn^t? < #sn c E£i 7 r *fRi i 

^twrf^s (?I, '5|foRff> C02 'S ^|'&3H\sra 1 fo'jj ^ 

^<ih first's fifsnf^ ^ ^sf ^ jfFs ^ <tr 

^ ^ <tr c^h c^n 

IPTT^S *fE3 I 

(*t) ^ W<TR ^gpnft iff^s ?1 ^5ff^5 OTCSf 

#4M>i*i®iFrrsi ?pmif^ farat *nft *mi wt ^ ^iwa 

^ 37M 


^J*R ^ 1*3X3 <1 \5c'Q'S?*il ^5 R-C*T3R CSN <K*I "31 *MC<P X|X^3 

0 

'SHJ (Safe 3>C3 Pic®1, 'Sft? *ICH ^ctfl'ljl^HI ^?J *Tf 4^® ' s TMPf < P "*fT% 

^T (71, ^ 33)3 '5f%W f^5t 

^3vo ^TJ *fi3I 4<T TO fagT v£R?T TfRl I 

twro-^ u fam c^r «wctwj to i 

^PfRlf^ 5 ajvs^R^lTiT ^c*ll, ^ (toxins)-*I ^f^i, C 02 . 

T?f O 2 fagl-vS^*!^ (hyp no toxin) ^f§ I ^Rsc«f>3 f^t*R 

(*iwv© diencephalon) TOIH 3TR>H C3*2j 3C3C5. ^TR 
ug»^Mv$ Sc , <3'st < p vsrtvSFsR <K3 ^ 3 i l'sr < J > *f <3 ^Kc*i« 3 I 3 I 

30*5 | 3 v S* 3 *» c f ^ C^5 3>*J**M ^JIC^ vovs'il*®! *[|^j3 >j'S?R <*IIC3> I ^ 

^R RijR CTO ^R° 'srfSTT ^ ^?T ^*R Sc'Q'sr^ *tR; 

ssf^jR <3 *ff^ *lf3C3t*t -^l^cai* ScgwI ^Ic^lwSFJ 1 

C^CtSJ^ Rc*R Rct> C*1(7J ^IC^ f^gt ^lc^ 1 


4 

^iWlbHl C^t^ 5 ^T C^H CT, c<fH ^\!><ih^ Pigi<1 £}^v5 
^JT^UT ^^5 >i^ R5f 1 4 R<iw 'oilwl ’Ic^'fl 1 


• • • 

NREM ^ Non Rapid Eye Movement ^1 ■4f|'o|R<p ^if 

REM («'f^$ ^ ^*fa) Tt ^ffTOi^ (paradoxical) I "STt^ 

Idiji C’ic«i ■’i^pff? ?i'sifa«p %m oc*i m, "*jt ®rr?i ^ ^ i 

(iRf*!? iT^> ^ ^ '*(trl'b|R<P f^cgt K 5 ! ^Ic^l'm ^ C^TC^P iff filPi^ 

^[ «m^s l ^M|•d ^I'4 >|R«p fstgl K®i WE 5 ? I ^*fl^ c P5 Wft7Ri 
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'Srm f%i, ^rr?f f"ttwi c^rra ^ 

*rf™ '2fTTT I 

“RRR ftgt ©HER ’©•SR R1RTRR© R’fRR TJ^o RTE© i ©IIERIR ®R %| 
C 5 Tt‘ B t RIR RfR CRN cRjcfl RTER> ©f© CETERR Rft C5TT> ^R RT R'StlR ^CR 

crr r© ^er rtr i ^4vjio3 *»t*f ©i^f© Rc*r r§ ^r *r i © 1 ? rptri 

~RE*f RitR ^(R© C©ER RTR I ^ RRRRR ^ Rf^ CRTR RTR I ©T1R 'JR 
CRER> WtRtR <1? si«qc6C«) CRER f^FER RTtER RTRRRf©* © <T>*iI“1 f«» RT 
RRESER I CR rrR R?tERR H'sbl b\bl fRR3R R*CR ©1 Cl 3k© 

C*TTR RTR I ©CR © iRERR ©aR'SEyTH ^Rt CRt f^FCR 

©(TER I* 


0 

RfolR © RflERR f3f©;j ©TSR Piijlfl fRRTR RT© R>C<T l wh CRM 
CRRR ^fRQ, 'spTtjpT ^R° R%E?? RRR R^tWdj (vital centres) 
CRIcBr fRRTR C*TR Rf l* 


fR5R RCR!®M RRCRR TO Rjf©4»R ^R I WER! frifRR (?-br RRJT Rt 
^ CR^tt fR5TR fifERTWR I ^RT RRCR 'RMR R^E®tt ^fRER RtR, 
RRERR RE3f RCT RR RRE^l RR RT ©TRRT RER© ©W ©W Rt R*R R#R 
RR | RERT^RIERR RkjM RERTSR R5R, ©HR f“1©fCRR ■SfERt'SR CR^T I 

tERR^ E#‘tERR Rt^fERT RfHFT ©ER OiRT CRE^ CR, RT^ERR ’JERR 
fRf%^ m © RfRRtR RERE^ I ’SftSJ© ERTER*R R%E^R tCRRsfia© fiff©R ss fR 
©gtR RTmtRt RRR ^R, ©TRRR ©TTRR ^ERR Rf^FRR 1©3 RE© ERRT RTR I 

CRRT CRC^ CR, CRf%R ©TR ERtRS' RpR R^TR^l R^ER, R*R© R©* 
RRJfRERR apfi>R RTOT RTvERR tSc©®Ml ^ RtR I CRRT RTC* CR, RtRlRR© 
tijRS^R ^[5RJ Rjf^F afTR ^o-©o RTR RftERR ©R^H RfRR^R ©CR, RE^ 
2ff© ^ IrRc^ <H©RtR I *pRl\ ar®fRJ R^HI R© R'QRt ©©R I 


©Rj^ar % 
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—*oova-*oo8 (t) fat Vt/BWt—Wt 0 
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